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4.48% - SRITUENEER - 14 BHTENEBER K - M EIRE S - ok T B 2
(1A » 54 S0 P (148 -

R S A U MR - ERE

Abstract

The genus Corbicula can be divided into three groups by the living environment and
reproduction mode: (1) living in freshwater, hermaphroditism (2) living in freshwater, dioecism,
and (3) living in brackish water, dioecism. To understand the reproduction mode of Corbicula
fluminea in Taiwan, we use the paraffin series section to observe the gonadal development and
identify the sex. A total of 223 samples from Keelung (n=33), Qidu (n=10), Shiding (n=20),
Sanxia (n=9), Xinwu (n=33), Houli (n=68), Su'ao (n=20) and Hualien (n=30) were investigated.
Only ten males (Sanxia (n=1), Xinwu (n=2) and Houli (n=7); sex ratio (4.48%) were confirmed,
the rest of the samples were hermaphroditism (95.52%), with no findings of female in the present
study. The Asian clam in Taiwan inhabit freshwater, the majority are hermaphrodites, and only

males are observed in dioecism.

Key words: Corbicula fluminea, sex, reproduction
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2. H LA ) 7 B 22 A BB HY S IR A R R R E A
Fig. 2. We use paraffin series section to observe the gonad and to identify the sex of Asian clam

Corbicula fluminea in Taiwan .

[El3. MEHEERERY Corbicula fluminea” YRR -
Fig. 3. The gonad of hermaphroditism Corbicula fluminea .

T: TestisiF 5 O: Ovaryl[i 5
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Fig. 4. The ovary of hermaphroditism Corbicula fluminea.
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[El5. HEM:Corbicula fluminear g 5. -
Fig. 5. The testis of male Corbicula fluminea.
*:Tesitsta &

g ¥

[El6. WELEF#E Corbicula fluminea HIKE YN 53 Bl ZUAIAE UNR & RIS -
Fig. 6. Two types of cyst in hermaphroditism Corbicula fluminea .
DRANARALATSD) - FEYIIEERTED) -

A BN FEERFZER) - BRI TERR

BB INREE(E R —(H M) » JREI TR

Egg (red arrowhead), and sperm (blue arrowhead).

Fig. A. The sperm and eggs are separated in different cysts. Bar indicates 50 pm.
Fig. B. The sperm and eggs are mixed inside the same cyst. Bar indicates 50 pm.
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[El7. ARBERTBRAYRE T -

Fig. 7. Sperm cluster (before dissociated) and the dissociated sperm .
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Fig. A. The dissociated sperm (red arrow)

Fig. B. The dissociated sperm (red arrow) and clusters of sperm (blue arrow). Magnification
100X.

Fig. C. The dissociated sperm. Magnification 1000X.
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21, 2008-2010 B 52 Sth b 52 A e e (5] A AR e 10 9 BB P A Y L 051
Table 1. The sex and sex ratio of samples collected during 2008-2010

Location Sampling date Hermaphroditism Ratio (%) Male Ratio (%)

Keelung %% 2008/12/23 33 100.00 0 0.00
Qidu t#% 2009/3/3 10 100.00 0 0.00
Shiding & 2009/4/18 20 100.00 0 0.00
Sanxia =l 2008/12/13 8 88.89 1 11.11
Xinwu ¥/2 2010/7/13 31 93.94 2 6.06
Houli [5H 2009/1/30 61 89.71 7 10.29
Su'ao #fH 2009/4/12 20 100.00 0 0.00
Hualien {3 2009/1/30 30 100.00 0 0.00
Total 4871 213 95.52 10 4.48
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HE

72 T P AU 5 2 L A A BB BRI T R U BT 2 - 3 T SR (L S AR S
BIFEBIE R » AT A BB P B R B RO 4 I R P AT R LSRR e
gkl RIGISZERI AT kDR AT R T B BRI IRER T S0 R | - &
EHEAIISRIRES 1970 - 20106 » (104 B—(HIFEL + S RSN - EREREEEERE
R B+ ML (i B 5 I TR B T 2R - — R DURAEI21E (TWD97/TM2 Zone
121) - B ZEBAE - HERE - ILJ =8 CRTEE - OB HEEED - SIS - &5
i > F—RIR UL 19 (TWD97/TM2 Zone 119) » A& G 1 « & « MBI - ZR4E
P BB T LSS IE MR T~ TOME R T - OfE £ 307 2 1R T 814 £ MR T % 2510078
S - RTISELUREAEZE T R T RIS B0 R e B 2 i 7 LTI 2 5
BIRTE A% (ESRI shapefile) + HLML S ARG @63 (GeoTIFF) B i o 45 bt 4 1
(ASCID) » ST ABE 64 BF 6 G e S 2 R SIS+ T SO S 2 0 A 50~ S 15
BRI T S -

RS - SRR~ RN TR - M EER AR ~ BARCER - i A6 TR A

Abstract

High resolution spatial-temporal environmental dataset is one of the most important
elements in environmental and ecological researches. In order to improve the studies and
applications in different sectors of Taiwan, we built multi-temporal environmental ready-
datasets in Taiwan proper and its outlying islands with 1 km resolution. We collected high
resolution raw data from domestic and international databases, of which the spatial range
covered the whole extent of Taiwan proper and its outlying islands. The dataset was classified
into five-decade periods between 1970 and 2010. We divided the dataset into two sub-datasets by
two degree zones. TWD97/ TM2 Zone 121 includes Taiwan proper, Hsiao Liouciou Island, Pen-
Chia Yu, Mian-Hua Yu, Hua-Ping Yu, Kueishan Island, Liidao and Orchid islands; and the
TWD97/ TM2 Zone 119 includes Matsu islands, Kinmen islands, Penghu islands and Pratas
islands. We set 100 variables in the dataset, including eight topographical variables, 79 climatic
variables, nine land cover types and four other variables. This ready-dataset was opened as

shapefile, GeoTIFF and ASCII data formats. This dataset could support the studies concerning
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environmental issues, such as species distribution modeling, climate change, and environment

change; and save researchers a considerable amount of time in dealing with datasets from

different sources.

Key words: climate change, environmental database, geographic information system (GIS),

open data, species distribution model
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ot FHBE B} & R I B BB S BR B Y B
PR o IR (2016)720.5 km ~
1 km ~ 2 km#il4 kmTFATE BT AEHE 240819
EER T 2B RO R RN TGISE
HHE ;> R AR B i 28 H BV (E
M BESHEEMNE - &0 - L#FIH
BLH M GISAHRASE - LOOIHIREIN T - HE
BN EREQREENR - BEERE—F
R BHEETEREEEARBZH
KB ANEZERS -
MFEHRERERRE ) - BEE
I BRI E R R - DUE R
i {LEAFARCE R AV HES) (Michener 2015)
[ B <= BR 25 AU BRBE EOR BRI & ) R R 2 3%
JE& - BRI 7 B A T FEE I R A (B
1) - EEIT206E D) T BB S A4
(National Geographic Information System,
NGIS) , 5t - ARSESHIPE - B(E
MR - mEEGR - MIERR FERE
GISE% - EEfAEALR - AHER - B
ANEREE - Bl LS (EEAK  BRIEm
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G~ BRI E R B E R AR T
ENGISHNL (https://ngis.nat.gov.tw) ~ HHH
LB & ERBF & (Taiwan Geospatial
One Stop, TGOS; https://www.tgos.tw)EREL
JAF R BE - 2 (https://data. gov.tw/) FE &}
LIEFZ B E S T & - M e R REEE
& HLVEREE RERERTFEREER S
AT+ FANEAERNELERE  FERENE
AE RS G  LERS ST - B
R &R HEE F i T2 = KRBA  8E
WIPHEA ~ A TFB Lt E S &R 1
WS B AT LRBAVERIIE -

— ~ REEE L EA] (Digital Terrain
Model, DTM) s {#{£19964EAYGTOPO304: Bk
30/ 70 (&Y1 km) fgATTRE B BUAL = A2 AL Y
(Digital Elevation Model, DEM) » 20114
CEAIAER (4930 m) ST EDEME R
SR - ZEIBAE AR EIE PR &
TR 2R B 17 BBt J2 22 & MRS S R P T 22 0
AT 0 PA40 m#EAS [ PR 4 T 15 AV BUE S
FERERY > 3 N ECER 220 1 84 B i #920
mfEATERYDTME R} - AILLS mad g HITEHY
DEMEILITfT > FBEERS - HER
EEBIMERNREZEARS B (NBE
200 R4 B E P E &R
https://data.gov.tw/ dataset/35430) -

Z -~ RERETOTH - BENREERZ L
0.5/ A& B A BLpY - 10 H AT = BKEZ (4
HIE R 22 RS K% EZE30™ M gt g
R FEEEERE (WorldClim) » HiilE
HHEE T HR - $2HE10 ) ~ Sy ~ 2.5/ B
307 FH 2= [ fig A FE R 1970 - 20004423k 5 H

K (EE R (Fick and Hijmans 2017) ; &k
T EENTE R(EER (Climatologies at high
resolution for the earth's land surface areas,
CHELSA) &A1 1979 - 20134F
9 H ROR B 8 &R AT 0 [E B
30 PP ZE M fEHT B 2845 (Karger et al.
2017) - MEZEWAH " ZEREEEHGE
SPGB A1 & 51 L (Taiwan Climate
Change Projection and Information
Platform, TCCIP) #8425 EHAE DL AR
RIEERL - $2(£1960 - 2015SFZE AL A %
PR~ SRR~ AR SO EORS kmfEAT
EHEBER - HENTEEERNZERE
B Ot PO o Aol i [

= DB EEREEANRIEHEE A
RIS HVE AR H & R i Bl B 5
G B RE STV 2D - H AT BN K 2 4 F
(Buropean Space Agency, ESA)HLZE B il 'E
SEJE (United States Geological Survey,
USGS)# I =R LB EE R - THE
ESAFEHEAE1992 - 2015FEFF—58300 mfiF
MrEN 2K T EEEE - 2B T
7 &G T R B DA S R B 4
B R P B R 2B > E1993 - 1995 ¥
BBl RELFAEE - 25 EEN
TE - A E AR ERE 0 2006 - 20084
SERCEE2 R L FI I E - 201 S5 84 &k
Ry EATsRE A HES (NEEE &
A H &https://www.nlsc.gov.tw/) 5 7k
PREN&E & 7y - PR R 8 B 58 B AR AR E R
A 19S6FTHE —RAMERHAE -
1977THEE "R~ 1993FEFE =R » FI—XK
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20 144 SE A S U AR MR TR SR & -
GH =B AR AmE - [E4h2004 -
20094F T B R AEBE 2 RE M A B fE] 5T
2 Wl T EEEARAERE, - &
BN EUEERERE -

e PN A A BR LB MY SR f
THEEFER AR 2 EE @R LS
NBHER > HOB S ERE - R
LR AT E A — 20 B ZE B AR Z AT
RERERHEREN - MEERAH A
SRR T B R - H AT R B —
R RAVE R (FREZFE 1997 @ BFaEfE
2016) - EREHETEREZEALSHY
o AR NI H AVIE T R AR R 5
CUNPINEE-T-3 RN APt SRS T
MYERIEE A - I AGISHE RS S
i i BRI 105 e IR I T B R R
A 2 B EOR S B N A 0 (RS IR
B SRR 2B LA RRER M B BT ST E BT T e
}EH °

R R Ty ok

— ~ R

LIESRI shapefilef& =, (Environmental
Systems Research Institute shapefile)fg i »
ZE I B AT Fo 1 km o R {5870 B S SR U 0L 5
MreE A - [E R E R R Ry GeoTIFF
(Georeferenced Tagged Image File Format
) B st B AL RERY 2 g hg = LA S CIIHE
=, (American Standard Code for Information

Interchange)fy & AL I > = FAY %8
o

= W EE
B E T BE L (L

9999 « 1Y B AL B FI199T BB A 3

# (Taiwan Datum 1997, TWD97) » #35¢

AABEERERZEE_EDE (Two

Degree Zone Transverse Mercator

Projection, TM2) » Wi {ik#E A EELET E 2 B

HPREZRGT WE IR R -

(—) > TWD97/TM2 Zone 119 : A7
GREGEIIE B - BER PRI
{5 FH BIOM = 0 R & 2H 4% 4R TS EP S G :
3825 (European Petroleum Survey
Group) - BEE B8 - BEHEIE -
BFTRES ~ RS HERVERS o 4
2 H [FE X #6000 - 403000 0 Y
2276000 - 2922000 - 455 H2,9458% -
RO EE B R E S T R 1T
& BRAEEREHERM  Ta6Hn
HALI19FE -

()~ TWDY97/TM2 Zone 121 : P -4
SR AK121E Byrhry » EPSG: 3826
EEAEHENARS  Ba2E
B EKEE - JLT=8 - |mILE - &
BB - AR E B XE143000 -
364000 > Y#2420000 - 2839000 - 44
F&E40,254%% -

=~ FRCE R AR A

BRI - Rl - A EIRE
T BB R - EEiE R Bt pridE 2
WroesaE - BpfE - SRS BB 2 1% > 12
6fE P N T ERE T EEMERECL S E
BARELEE - HICHAT & A3
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BRI P EEREASTER GDEM v.2& K &
(Advanced Spaceborne Thermal Emission
and Reflection Radiometer Global Digital
Elevation Model Version 2, https://asterweb.
jpl.nasa.gov/gdem.asp; Tachikawa et al.
2011) ; (EEZEBLp IR Bt 2 SE R E R
o 5 P By ] 0 (B & A B 0 FR20 1 T4E 3% AR
AYCHELSA v.1.2&¥k[# (Climatologies at
High Resolution for the Earth's Land Surface
Areas Version 1.2, http://chelsa-climate.
org/; Karger et al. 2017) ; +3thEEERAY]
ek B EERME L PEMREHRE
ek e 25 IR ] i £ HL A8 T o v Y IO K 22
WENREBEEBTENRREE L HEES
&EiflE (European Space Agency Climate
Change Initiative Land Cover Maps Version
2.0.7, ESA CCI LC maps, https://www.esa-
landcover-cci.org/; Li et al. 2018) ([ft#%
1) > ASTER GDEM v.2 ~ CHELSA v.1.2})
KESA CCI LC maps& 45 JE > 418 =X
(raster) Bk} » ERFARAT FE #A R A FEES R
Xie TERERTEERH -

HAt & R £ EEE AR /TGOS &
BN &R B & B RS
(2016)%47 < 4= B < i FE A B E [E ~ 17 B
FRZERGMHBE (2016)k i B 82 A BUET
EEE Q014 M AAREANTHRESR
BlE o il = TR & & m & (vector)Hy
¢ (polyline) &} -

i A0 S (5 Y A2 A i A5 B R ATT R
AHE - AEERERNE S @S8R E &
BHEEB G » HHDIEFRBEEH - Wit
FM{#HEH GRASS GIS (Geographic

IR T RO

Resources Analysis Support System vision
7.4.0) Y r.resamp.stats THEERE4) H FEEE
BIhorE 58 HUBS - i [E AR IR AV ER R R 1
H A AT B B A S R AT FE T km AT A A8
&0 oy A EE s R ETWDI97/TM2
Zone 121BATWD97/TM2 Zone 119 »

g~ EREA R
(—) ~ PR T
P AER 2 R 2L8(E - B &3
- BRI - RIS - RS -
AL - B BBl H A& - HP Bk
JRAG S HEEHUE ASTER GDEM v.2 & i 5
(Tachikawa er al. 2011) » LB RIETEREIL
83 R 4R8I - E 2 ER99 %0 B
AT Ry 1RD (4930m) -
1. E3E3#k (Mean of Elevation, ELE) :
PSR E - Bim -

2, H& 5B (Maximum Elevation,
ELEMAX) : Ji e SR i K ME » BAT
m o

3. H&REH (Minimum Elevation,
ELEMIN) : J8# =R K/ NME - Bfr
m e

4.  EINIENE (Elevation Range, ELERA) :
BN EEHER ELEMAXE
ELEMINHYZE > Bifrm

5. %k (Standard Deviation of
Elevation, ELESD) : JEk = & HYfEHE
7= AMURTEIS NS RER
B firm -

6.  JZJE (Slope) : AL AEAS R Y 8 fE 52 52
12 AMRRHENEEEE > &5
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firdegree °
7. BZA (Aspect) : FHARSERES Z [ H{E

B R AR E (T8 T5E) - M

DAFeomsth T iz FE Y 75 1) - 146 &0, IH

IF R 3 60 FF Rl FIIL 5 - BUAPAT 4 i%

o R S~ R B 7 A MY PR

BRI DL 190 > Bifizdegree ©
8. HBH& & (Area Solar Radiation, ASR) :

S HIEEEE > BAkWh/m® -

PN Rl S R 0 70 B
GBI AR R 171970 ~ 1980 ~ 1990 -
2000@2010$ﬁ%%5ﬂf“? S EE

* RIEREF

PR A RMAVRFIL79E - FE G

H ﬂ?iﬁ?miﬂn (SIEDERP IR SIERS)
B8/ - FHFHHEAE - §AAKKEN
6 0 fE 54 55 2 B BL 19 {& 4£ W) R (5 2 8
(bioclimatic variables; O'Donnell and
Ignizio 2012) - Ji /& B PR & J5 40 &R SR HY
EICHELSA (Karger et al. 2017) 5 = fEHT &
HEWN KA BEERE - BT K30T
(&1 km) - BEMEZEEFEL1979 - 20134 >
3SERIE A EREOR ~ &ef ~ AR
AW EEE - {KIBECHELSAR &k
5y By S{EEA - X A1970 ~ 1980 ~ 1990 ~
2000220 104E 1K > H%ﬂfﬁﬁél’ﬂ%)%iﬁfg)i
ﬂﬁ—"‘HHXZ¥ﬁ@ FHBFREYRBEE
B o R B A Ak ﬂ » £ #EWorldClim
(Global Climate Data; http://www.
worldclim.org)Z % » PAR version 3.5.1 (R
Core Team 2018)#Y dismoE# (Hijmans et
al. 2017)F AybiovarsplEy » 5 H & FE19E
A=W RAEEEE (Bio01-19) -

JAFE (Temperature) :

1.  H’E (Monthly mean of daily mean
temperature, Temp) : —HZEZ+ _HF
—{E A Z e H AR - EIR12(8 A
(B A EAEE (Temp01-12) » Bifr
C -

2. HEBR (Monthly mean of daily
maximum temperature, Tmax) @ —H
§+— AE—EAHGZFE9EHES

KRS 21 F (5 09 V- 59 B s O [ e
(Tmax01-12) » BEf1°C -

3. A{E’E (Monthly mean of daily
minimum temperature, Tmin) : —H &
+ZAE—#EA 2 FEEH &K
o SR 12{E H 5 59 3 R AR B g
(Tmin01-12) » BEA7°C -

4. SFHVFHEHEFZE (Range of maximum
and minimum monthly temperature,
Tra) : —HE+-HE—#EH 2P
HEHMRE > B2 H Gry P H
i 75 B (Tra01-12) - BEAI°C -

[%7K & (Precipitation) :

5. A /K& (Monthly precipitation
sums, Prec): —HZEZ+_H&H—HH
r <z HE/KE - daL12E H iy H [#
/K& [E & (Prec01-12) » Bl mm o

YR (ESE 8 (Bioclimatic variables) :

6. 4Fi9’E (Annual Mean Temperature,
Bio01; formula 1) : £4E12{#H {3 F15
B2 SEHE > BALC -

SiZ1% Temp;

Bio01 = 12 (formula 1)

7. SEHHHJEZ (Mean Diurnal Range,
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Bio02; formula 2) @ £4F12{d B {7¥H
mAEZEEE - BHEEEA Fﬁ‘fz
”ﬁﬁ Eom L E B EOR 2 2 E 0 Bz
°C -
Bio02 = Zfziz(Tmaxi—Tmini)

12 (formula 2)
8. BEMEM (Isothermality, Bio03;
formula 3): FEHHEEZRUERZE
(Bio2 /Bio7)x100 » BE{7% o
Bi003 = 21292 100
Bio07 (formula 3)
9., JHEZEEIM (Temperature Seasonality,
Bio04; formula 4): Z12{f H {58
H¥R 2 A BAI°C -
Bio04 = SD{Temp;, ..., Temp,,} (formula4)
10. 508 F {0y~ 508 (Max Temperature of
Warmest Month, Bio05; formula 5):
128 H e > AEiRZ & AKE » B
C -
Bio05 = max ({Tmaxy, ...,

Tmax,})
(formula 5)
11. &4 B2 &8 (Min Temperature of
Coldest Month, Bio06; formula 6) :
12{E H e AMEOR Z fe/NME - BAir
C .
Bio06 = min ({Tminy, ..., Tmin,})
(formula 6)
2. #FR# (Temperature Annual Range,
Bio07; formula 7) : & H{H > HER
Bl Az AR ZME > B
°C -
Bio07 = Bio05 — Bio06 (formula 7)
13. EHlRZEE 2 RS (Mean Temperature

of Wettest Quarter Bio08; formula 8) : #i%&

38 H RIS H iy Z H 5 - BAr
°C -

=3
Prec;,

i=1

i=4

Prec;, Where precipitation is

1‘,
P evaluated for 12 consecutive
Qprec.max = Max Z Prec;, sets of three months.The last

i=10 two sets span two years for

i=1 . ;
Z Prec;, time — series data

1

2
Z Prec;,

i=12

Yi=3 Temp, { Where monthly temperature

Bio08 = averages are based on the

3 three selected months of Q...

(formula 8)
14, FRHZEEZREN 2 SRS (Mean Temperature
of Driest Quarter, Bio09; formula 9) : 7%

3MEH RN ERVHInZ A3 9a > BAr
°C -

i=3
Prec;,
i=1
=4
Prec;, Where precipitation is
-t evaluated for 12 consecutive
Qprecmin = Min Z Prec,, sets of 3 months.The laast

i=10 two sets span two years for
i=1 . .
Z Prec,, time — series data

i=11

i=2
% Prec;,
=12

{ Where monthly temperature

XiziTemp,

Bio09 = 3 averages are based on the

three selected months of Q,

rrrrrrr

(formula 9)
15, o RlRZEE 2 PR S (Mean Temperature
of Warmest Quarter, Biol0; formula 10) @ 7

O3B 2 A R T2 A - 9
frC e g

Where temperatures are
1o evaluated for 12 consecutive
Qremp_max = Max Z Temp;, sets of three months.The last

i=10 two sets span two years for

i=1 . .
Z ) time — series data
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XiZi Temp,

Biol0 = B —

Where monthly temperature
averages are based on the

(formula 10)
6. IIEAZE 7 GRS (Mean Temperature
of Coldest Quarter, Bioll; formula 11) : %

F3EB 2 B¥RREB M AR - B
fir°C o

i=2 i Where temperatures are
s evaluated for 12 consecutive
Qremp_nin = min Z Temp;, sets of three months.The last
i two sets span two years for
time — series data

averages are based on the

Y3 Temp, Where monthly temperature
three selected months of Q.. i

(formula 11)
17. #[#%/K& (Annual Precipitation, Bio12;
formula 12) @ —FEfJ4E[FEKE » B—
AZ+_HESARKEZINMEE &

fiz mm ©

i=12
Biol2 = z Prec;
i=1 (formula 12)

18. i iy 2 /K& (Precipitation of
Wettest Month, Biol3; formula 13) : [
KEfE A ZFEKE > B mm -

,Prec;])

(formula 13)

19, HEZe H{y 2 [#/K&E (Precipitation of
Driest Month, Biol4; formula 14) : [&
KEREH I ZFEKE - B mm-

Biol4 = min([Precy, ..., Precy,])

(formula 14)

Bio1l3 = max([Precy, ...

three selected months of Qrepy e

20.

[#/K > Z2604 (Precipitation Seasonality,
Biol5; formula 15) @ 12{@H K& 8
F48 (Coefficient of Variation) - EEiL

9% o

SD{Precy, ..., Precy,}

Biol5 = x 100

21,

. i=12
Biol6 = max Z Prec;,
i=10

22,

i=12
Biol7 = min Z Prec;,
i=10

23,

1+ (Biol2/12)  (formula 15)

iR 2 % /K& (Precipitation of
Wettest Quarter, Biol6; formula 16) :

HE3E H K& R E &% H 2 )
%

» Bz mm o

i=3
Prec;,

1
4

Prec; TR
iz2 v Where precipitation is

evaluated for 12 consecutive
sets of three months.The last
two sets span two years for
time — series data

i=1
Z Prec;,
i=11

Zi=upreci' (formula 16)
IR ZRE 2 [ /K& (Precipitation of
Driest Quarter, Biol7; formula 17) : #f
B3 A K E R IE & & 0 2 i
&= Bl mm -

=3

z Prec;,
i=1
i=4

Z Prec;,
i=2

Where precipitation is
evaluated for 12 consecutive
sets of three months. The last

two sets span two years for
time — series data

Zimpreci' (formula 17)
R ZET 2 /K& (Precipitation of
Warmest Quarter, Biol8; formula 18) :

HEME AR m H i 2 K& > B
{I7 mm -
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i=3
z Temp;,
=1

i=4

ZizzTemp, ' Where temperatures are

=12 evaluated for 12 consecutive

Qremp_max = max z Temp;, sets of three months.The last
=10

two sets span two years for

=1
i=1 . .
z Temps, time — series data
i=11
i=2
Z Temp;,
i=12
i3 Where monthly precipitation
Biol8 = Prec; values are based on the
i=1 three selected months of Q.. ma

(formula 18)
24, FIEASFTHIZ[%E/KE (Precipitation of
Coldest Quarter, Biol9; formula 19) :
HEME AR R A ZEKE > B
A mm o

evaluated for 12 consecutive

sets of three months.The last

two sets span two years for
time — series data

i=4

Temp;,

zi=2 Pi Where temperatures are
=12

QTemmen = min Z Tempy;,

Biol9 = Prec; values are based on the
{ three selected months of Q.

(formula 19)

i=3 { Where monthly precipitation

(2~ HHEERNTF

JRAAE R ACHEEUHESA CCI LC maps
(Li et al. 2018) » DL BRE i B 52 (2 Bl
T EEE R EERER B - EE
JRAGE 22 R AR IS R5300 m > BF ] RUEETE
1992 - 20154 » GFERME R A
ZE > Ba3TE L EE R (H8%2)
BEHU1995 2005~ 2015 FEERHE B EE
1990 ~ 20008220 1 04F (AR 3= - Hh 78 Z [E >
SN 5 Tt 7 S [ 1A O 25 92 278 - L T A

FHCUEEE S HERE EGEL km 4@ A

(FHEHAXRMH2) - EREEE

H o~ EARBEAREY (BH) -~ BRM -

ARPR R R - E T HNIE - BRER M L

KBS EOR M A A EEE km'4E

AR ETE (B HFHRAEER §R2) -

1. BH (Farm field, FF) @ B& fadEfEH
HY & FH DA R E0 o & FH B |5 A 4% s ik
(AR ~ JER - EAEY)) thES
JAR! > B firm” -

2. EHAEBEAREY (FH) (Meadow,
MD) : BEEAREYESE - HoEH
N SWANIER 32 5/ 1 NI 7 NI N
tEY)) ~ By HAAME R sR i (BIAR -
HERBARA )~ B DR BB 53 # B 1
e (IR ~ JEAR - EAREY)) St
mEEA > Bfm’

3. EEHL (Farm Wetland, FW) @ JE LS,
AKAVEE > Bfm’ -

4. ARk (Forest, FO) : FATEMR ~ SHEEFL
B oy e HH B ZAtE s i (R ~ O
K~ BEAREY) ) ~ 8o 5 AAE s ik
(AR ~ FERBEIEAR) ~ BB E
e (IR ~ AR~ EAREY)) LUK
BEUGEBMNE LS > B
m2 o

5. JE® (Bush, BU): JE®: - BIAREUEAR
s - H oy R HELE ZRE p sk (1t
K~JEREARHEY)) ~ B EHAHE
sk (BIAR ~ EARBIEAR) ~ &7
Mg E M (BIR ~ JER - EARHEY))
DR ek & ot A B A - Bfr
m? o

6. JEHI (Wetland, WL) @ 357K ~ /Kl



Lk
/=

) ~

K BE RS E A B E & - B
1’1’12 o

#B (Urban Area, UB) © Bimh &1, - B
firm® -

JKHE (Waterbody, WB) : /K48 » B{r
Irl2 o

R (Bare Land, BL) R S B
oM E A (R~ ER  BEAE
Y1) i > B flrm’ e

B AT

HEEFRE (Road Length, LROAD) : #H

B R 2R By 5 A S 4 B {E [

(351%%‘5 2016) - S IHA AR R

CEE (SRENE) -~ MBE 4
-~ #ER (6 mElE) - EFREE
KRS 2 R A RS o A B8 1R

hERE (B¥EZAT 2016) #E 0 1
RoEEEES dEE > PRI R km'4gts
WEFERE (m) -
i %75 ## (Presence/absence of Roads,
PROAD) : Pl Bl B 4E[E g EH X1
kmzél%*%lﬁ]ﬁﬂ}_ﬁﬂé«‘}_ i NES
C AR RS A B RS A
Eﬁ%ﬂg&ﬁﬂ%ﬁﬁﬁ& (Nearest Distance to
Fresh Water, DFW) : 5t E & ({E 4%
CaBEEE R KBS EEEE (m) - RKEGE
kAR s 58 368 [ 4 B (L [ B2 it 2 DR
HUREE (ZEE 2016) -
i /KBEFERE (Nearest Distance to
Salt Water, DSW) © ST AR {E 448 o0
BEIEEES FARIERE (m) 0 BELRLL
2008 EF H AR A TBEGRER (N
BUEREEE 2015) kL -
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& xR

B B R pRfE T ERE - BEE R
B (TWD97/TM2 Zone 119; EPSG:3825)
2,945(E1 km4EkE - DR BRI A 5 BT i
B (TWD97/TM2 Zone 121; EPSG:3826) £
Z40,254(1 km'4gig - KB g2 BIER
T RSEHPA T ~ TIERBEA T ~ offfl L4
7 5 N T EAE H AN T S L1005 S Y
Ho gl ameERr—  MpBREMmAN T
HRHE —ARFEAR20106F : REER T
#1970 ~ 1980 ~ 1990 ~ 2000£220104E (L, »
SSEFEAER - LtEZERTRIHE1990
2000820104 X » FF3EFRER (F
1) -

—~ R T

(—) ~ TWD97/TM2 Zone 119 (EPSG: 3825)

(P s#30E 1)

1. E#5%E4 (ELE): 0 - 148.52 m » 5
514.68 m > fE#EF18.5m ¢

2. EEE (ELEMAX) : 0 - 285 m >
${E35.51 m > fEHEFE41.49m -

3. KIS (ELEMIN) : 0 - 66 m » ¥4

{E1.89m > fEAEZES 11m -

4. EIPSHE (ELERA): 0 - 285 m > 15
533.62m > fE#F£39.89 m »

5. EEL (ELESD) : 0-73.94m > ¥
{E8.17m > fZEA#5£10.37m -

6. BE[E (Slope): 0 - 18.48° > EH{H
1.56° » JE#EFED 26° o

7.  Him (Aspect) 0 - 359.74° SEI{H
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R1. BRI T 2 ERHERE

Table 1. Summary table of the terrestrially and multi-temporally environmental dataset of Taiwan

Variable Code Type Unit 1970 1980 1990 2000 2010
R ELE HjE m \Y%
B e B ELEMAX Hi m A
-4 ERIEE711 ELEMIN HE m A
NEE EE ELERA HE m \Y%
THIARAE A ELESD HjE m \Y%
W Slope e degree \Y
4| Aspect e degree \Y
H & ASR HE kWh/m’ \Y%
—H A TempO01 Rz C \ \Y \Y A4 \
—HAER Temp02 RlE C \% \Y \ A A
=H AR Temp03 Rl C \% \Y \ \ A
VU H AR Temp04 Rl C \% \Y \ \ A
A H AR Temp05 R C \% \ \ \ A
NH RS Temp06 R C A% \Y \ \ A
tHASEMR Temp07 R C \Y \Y \ A A
J\H A58 Temp08 Rl C \Y \ A \Y A
LR AR Temp09 R C \ \Y% \Y% \% \Y%
+H AR Temp10 Rl c \ \ \ A A
+—HHER Templ 1 Rz C \ \Y \Y A4 \
T HHER Temp12 RlE c \Y \Y \Y \Y \Y
— H P s Tmax01 R C \Y% \% \Y% \% \Y%
Z R e Tmax02 R C \% \Y% \% \% \Y%
=H P e Tmax03 e C \Y% \Y% \Y% \Y% \Y%
U ERS) Tmax04 Rl C \Y% \Y% \Y% \Y% \Y%
FINER D) {=pl Tmax05 e c \Y% \Y% \Y% \Y% \Y%
ANH PR ER Tmax06 A c \Y% \Y% \% \Y% \Y%
tH s Tmax07 R c \% \Y% \% \Y% \Y%
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Variable Code Type Unit 1970 1980 1990 2000 2010
J\H P s Tmax08 R C \Y% \Y% \Y% \Y% \Y%
VARER B )l Tmax09 A C \Y% \Y% \Y% \Y% \Y%
ANEREE ) Tmax10 RAfE C \% \Y% \Y% \% \Y%

+—H P s Tmax11 R C \% \Y% \Y% \Y% \%

+ = AR R Tmax12 e C \Y \Y \Y% \% \Y%
— H SRR Tmin01 Az C Y \% \% \% \%
ZH PR R Tmin02 e C \Y% \Y \Y% \% Y%
= H P R Tmin03 R C \% \Y% \Y% \Y% \Y%
VY H SRR Tmin04 R C Y \% \Y% \Y% \%
L H SRR Tmin05 R C Y \% \Y% \Y% \%
7N H R R Tmin06 R C \Y \Y% \Y% \% \%
£ H P RER Tmin07 R C \% \Y% \Y% \Y% \Y%
J\H PR R Tmin08 R C \Y% \Y% \Y% \Y% \Y%
PANER )220 Tmin09 R C \Y% \Y% \Y% \Y% \Y%
+ H PR R Tmin10 R C \Y% \Y% \Y% \Y% A

+— H PR Tminl1 R C \Y% \Y% \Y% \Y% A

T+ H PR Tminl2 R C \Y% \Y% \% \Y% \Y%
— R H R Tra0l AL C \Y% \Y% \% \Y% \Y%
R HEE Tra02 R C \% \Y \ \ \
=AY HEE Tra03 R C Y \% \Y% \% \%
PUHSEEH R Tra04 R C \Y \Y% \Y% \% \%
HHNE A Tra05 e C \% \Y% \Y% \Y% \Y%
ANHEHEE Tra06 R C \Y% \Y% \Y% \Y% \Y%
tHPEHEE Tra07 R C \Y% \Y% \Y% \Y% \Y%
VANER B I=bibas Tra08 R C \Y% \Y% \Y% \Y% A
FHEEHEE Tra09 R C \Y% \Y% \Y% \Y% A
+HEEH A Tral0 R C \Y% \Y% \% \Y% \Y%

+—HFIHEE Trall Rl C \Y \% \% % %

T HHEHEE Tral2 R C \Y% % % % %



26 RERTERE
Variable Code Type Unit 1970 1980 1990 2000 2010

— A HEKE PrecOl R mm \ \% \Y \Y% \Y%
AP ARKE Prec02 R mm \Y% \Y% \% \% \Y%
=R ARKE Prec03 R mm \Y% \% \% \% \Y%
P H S HigKE Prec04 R mm \Y% \Y% \% \% \Y%
A A HBEKE Prec05 SR mm \Y% \Y% \Y% \Y% \Y%
NHVHHEKE Prec06 SR mm \Y% \Y% \Y% \Y% \%
TR ARKE Prec07 R mm \Y% \Y% \Y% v \%
J\HIEE AR E Prec08 R mm \Y% \Y% Y% \Y% \Y%
TLHFEARKE Prec09 R mm \Y% \Y% \Y% \Y% \Y%
+HEEEARKE Precl0 R mm \Y% \Y% \Y% \Y% \Y%
+— A AEKE Precl1 R mm \Y% \Y% \Y% \Y% \Y%
+ B ARKE Prec12 R mm \Y% \Y% \Y% \Y% \Y%
R Bio01 e C \% \% \Y% % \%
S HRZE Bio02 SR C \% \Y \Y% \% \Y%
S TRLE T Bio03 SR % \% \Y% \Y% \Y% \%
o e A Bio04 R C \% \Y% Y% Y% \Y%
BeiE H A B s Bio05 e C \Y% \Y% \Y% \Y% \%
BoA A s Bio06 e C \Y% \Y% \Y% \Y% \%
R Bio07 e C \% \Y \Y% v \%
BHIREE IR Bio08 e C \% \Y \% \% \%
IR TRE AR Bio09 A c vV VvV VvV VvV Vv
HomibE e 2 PR Biol0 R C \Y% \% \% \Y% \Y%
IR R RS Biol1 R C \Y% \% v Y% \%
FfFKE Biol2 K15 mm V4 AV vV vV AV
R R ZKE Biol3 R mm \Y% \% \% % \Y%
RZNE H i Z K& Biol4 R mm \Y% \% Y% Y% \%
WK ZREfTE Biol5 Al % \% \Y% v % \Y%
ORI Z K& Biol6 A mm \Y% \Y% \Y% \Y% \%
R e 2 K& Biol7 SR mm \% \Y% \Y% \Y% \Y%
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Variable Code Type

Unit 1970 1980 1990 2000 2010

iR FEIZEKE  Biol8 SR
FALFHIZEKE  Biol9 SR

f=H FF e
A BAEY) () MD +3th7
IRM FW A
ARPR FO ThEE
HEH BU THEE
TR WL THEE
#hrhi UB THEE
7Kg WB T HEE
REEH BL T HnEE
ERERE LROAD  HA A
EFEA IR PROAD  HAt ASCHIHE
AR /K G P DFW

e LR 7K A e DSW

mm \'% A%
mm \% \Y

oAl A\ STt
oAl A\ STt

<
<
<

BI\)

BI\)

BI\)

BI\)

8

BI\)

BI\)

S

=
< < € € € € < < < <

< < € € € € < < < <

BI\)

8

=
< < K K K K <K <K<K <K KK <K <KL

180.14° » fE#E75105.74°

HiF & (ASR): 1464.27 — 1598.14
kWh/m® » S£14{H1555.96 kWh/m® » &
#7£13.35kWh/m’ -

(=)~ TWD97/TM2 Zone 121 (EPSG: 3826)
CFI$%30E2)

SEHEH (ELE) £ 0 - 3663.93 m » SF5
fH756.25 m » fE#E5%837 28 m o
EEEH (ELEMAX) : 0-3897 m > 3F
H9{916.7 m » fE#£52929 84 m o
B (ELEMIN) : -15 - 3400 m
EHIE607.9 m > fEAEFET39 64 m o
VSIS (ELERA) © 0 - 1444 m » 335

{E308.7 m > [E#E248.13 m -

S§H (L (ELESD) : 0 - 332.96 m >
F{E70.59 m > FEAEFE59.04 m -

W (Slope) : 0 - 49.47° > SZH{H
18.33° » fE#EFE11.70° ¢

W (Aspect) 10 - 360° SEiH
200.12° > fE#E72102.43°

HE & (ASR):1010.28 - 2175.36
kWh/m’ > SE$9{E1578.50 kWh/m® > f&
#E7£117.65 kWh/m® ©

» AlEA T
(—) ~ TWD97/TM2 Zone 119 (EPSG:
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3825)
19704E4% (19794 )

JEE (Temperature) :

1.

[%7K & (Precipitation) :

5.

H1gB (TempO01 - 12):13.48 -
30.65°C » EH{H23.61°C » fE A=
4.61°C - ([ff$R3ME3.1)

HAEE (Tmax01 - 12):13.68 -
30.85°C » JEH{H23.74°C » fEAE=
4.58°C - ([ff$%3E3.2)

AR (Tmin0Ol - 12):13.28 -
30.45°C » “FHg({H23.47°C > fEAEE
4.63°C - ([f$%3[E3.3)
FHFHHEZ (Tra0l - 12):0 -
0.6°C > FIH(H0.26°C » 1= % =
0.14°C - (KT$%3[E3.4)
CFff$£30E3.5)
H#/KE (PrecOl - 12) : 0.01 - 433.1
mm > E{ET77.72 mm > FEAEZER] .07

mm °

YRS (Bioclimatic variables) :
( Bt $5%30E3.6 )

6.

10.

FEHE (Bio01) 1 20.58 - 26.15°C » 3F
$4{E22.89°C » fE:#751.07°C -

g HE# (Bio02) £ 0.15 - 0.5°C » 3
#{80.31°C » fE:#7£0.13°C -
SERETE E M (Bio03) 1 1.38 - 3.49% >
FHI{E2.36% » fEHEFE0.72% -
SEEEETIY (Bio04) :292.89 -
604.89°C > SF-#4{H476.88°C » fEAEFE
73.68°C -

BIE H 52 &R (Bio05) : 29.06 -
30.85°C > Z#5{H29.87°C » fE M
0.56°C -

11.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

BN T ERHE

B4 A2 &SR (Bio06) : 13.28 -
22.35°C > F9{H16.84°C > FEAEE
1.91°C -

HEEFE (Bio07) : 8 - 16.7°C » M
13.03°C > fE#E£2.19°C -
R ZE 2R E (Bio08) !
17.82 - 29.69°C » ¥5{f24.29°C » &
#3753 .41°C -

R R 2 RS (Bio09) !
18.31 - 22.55°C » FH9{§20.87°C » f&
#EFE].24°C o

R Mg EE 2 PR E (Biol0) :
28.19 - 29.69°C » ¥5{E29.01°C » f&
#720.32°C o
BEATE 2 FHEE (Bioll):
13.98 - 22.55°C » SE9{E17.5°C » fEise
7#1.82°C -

FEF/KE (Biol2) : 643.63 - 1676.68
mm > Z3{E932.6 mm > fEAEFE263.43
mm e

AR A0 2 /K& (Biol3) t 243.31
-433.1 mm > “F¥{E288.83 mm > fEAE
#31.8mm °

HeHz R H iy 2 /K& (Biol4) 1 0.01 -
6.71 mm » F15{H0.62 mm > fEAEZE].3
mm °

K> Z6iME (Biol5): 85.65 -
130.04% > FH{H105.94% » 54 75
15.31% ©

R EREI 2 [F/KE (Biol6) : 376.24
- 989.89 mm > F#5{E486.74 mm > &
#E3119.54 mm -

RHZIE R 2 [F7K & (Biol7) : 24.76 -



Lk
/=

23.

24.

101.79 mm » S {E40.81 mm » FEAE
#16.15mm °

FORBEZE 2 [%/KE (Biol8) : 124.02
- 989.89 mm > FHg{E235.77 mm >
#72114.01 mm -
RFEALFEHIZFE/KE (Biol9) : 34 -
501.62 mm » F3{E167.41 mm - fEAE
#141.68 mm °

(Z) ~ 19804E(% (1980 - 19894F )

JEE (Temperature) :

1.

A8 (Temp0l - 12):11.32 -
30.25°C > EH9{H23.64°C » fE A=
5.13°C - (Ki##3[E4.1)
HEs® (Tmax01 - 12):11.51 -
30.48°C > “F1g{H23.77°C > [EAE=
5.11°C « ([f$%3ME4.2)
A& (Tmin01 - 12):11.13 -
30.03°C » SE#5{H23.50°C » fE %%
5.16°C o ([ff$#3[84.3)
FHYHHREZ (Tra0l - 12):0.06 -
0.60°C » L {H0.26°C » f#E =
0.12°C - ([ff$#3[E4.4)

[%7K & (Precipitation) :

5.

HI&/K&E (Prec0l - 12) : 5.79 - 254.93
mm > FH{E92.14 mm > fE#EFES6.13
mm - ([{J$£3[E4.5)

YR (ES 8. (Bioclimatic variables) :
(FfF$5%3[E14.6)

6.

3R (Bio01) © 20.32 - 26.12°C » 3F
$5{822.94°C » fEAEFE].24°C -
SEHgHE# (Bio02) 1 0.16 - 0.52°C >
SE$51H0.31°C » fE#EF£0.12°C -
SR EME (Bio03) 1 1.26 - 3.29% >

10.

11.

12.

13.

14.

15.

16.

17.

18.
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SEH{E2.10% » FEAEFE0.62% o
SEEFET M (Bio04) 1 328.05 -
676.85°C » F-15{H537.64°C » fE#E =
83.81°C o

=% H i 2 & EE (Bio05) : 28.82 -
30.49°C > ¥15{H29.76°C » fEAE=
0.36°C -

% A 2 (KSR (Bio06) @ 11.13 -
21.16°C > F#{H15.35°C » fE# 7%
2.33°C o

HFE 7 (Bio07) : 8.84 - 18.47°C » SE#Y
H14.41°C » FEA#E72 40°C -
R Z RS (Bio08) !
18.12 - 29.53°C » F#9{H24.12°C » f&
#E753.91°C -

BE R EE 2 PR E (Bio09) :
14.65 - 23.19°C » ¥5{E20.81°C » f&
H#EFE2.64°C o

Bom g R E 2 R E (Biol0) !
27.99 - 29.66°C > “F15{§29.02°C » f&
#3550.35°C o

WA FE ZFHERE (Bioll):
12.21 - 21.71°C » F#5{H16.12°C » f&
H#E752.15°C o

FE/KE (Biol2): 899.40 - 1514.23
mm > FH{E1105.68 mm » fEAEE
165.49 mm -

R H i 2 K& (Biol3) : 143.21
- 254.93 mm > ¥$9{E173.87 mm > fZ
#7220.22 mm o

REZE Ay 2 [%/K&E (Biold):5.79 -
29.25 mm > “F3{E10.89 mm > fEAEFE
6.28 mm -
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20.

21.

22.

23.

24.

K2z ZEitE (Biol5):50.61 -
81.46% > FHI(H61.02% » fE 4 7
4.58% o

RENRZEE /K& (Biol6) : 363.13
- 708.94 mm » ¥14{E457.77 mm > =
#7272 38 mm ©

HHZIE R 2 [ 7K & (Biol7) : 54.38 -
151.29 mm > FH{E78.82 mm - fE4E
#25.24 mm -

HOR IR ZRET 2 FE7KE (Biol8) : 327.96
- 678.74 mm > *F9{E370.30 mm > fZ
#3£37.69 mm °

WAL Z[F/KE (Biol9) : 67.88 -
379.26 mm > FH{EH124.46 mm > [EHE
74730 mm °

(=) ~ 199041, (1990 - 19994 )

JHFE (Temperature) :

1.

[%7K & (Precipitation) :

5.

A58 (Temp0l - 12):12.18 -
30.03°C » 14 ({H24.02°C » fEHE =
4.77°C o (Hf$%3M@5.1)

HEE (Tmax01 - 12):12.38 -
30.24°C > SEH{E24.15°C » fE A=
4.74°C - ([ff5%30E5.2)

AR (Tmin0Ol - 12):11.98 -
29.83°C » S #{H23.89°C » fE M=
4.80°C - ([ff5#3[E5.3)
FHYHHEZ (Tra0l - 12):0.06 -
0.63°C > FIg9{H0.26°C > &4 =
0.12°C - ([f$%3@5.4)

CPffg£36E5.5)
H#7K& (PrecOl - 12) : 8.33 - 325.12
mm > F35{E89.78 mm > fEAEFEES9 79

mm °

BN T ERHE

LY RAEE S (Bioclimatic variables) :
(Pt $%3[El5.6)

6.

10.

11.

12.

13.

14.

15.

16.

17.

FEHE (Bio01) 1 20.80 - 26.39°C » 3F
$5{f23.35°C > fEAEFE].20°C -
SEHHEZE (Bio02) £ 0.15 - 0.52°C »
SEH{H0.31°C » fE4EZ£0.12°C -

SERE ENME (Bio03) : 1.32 - 3.46% >
FA{E2.23% > FEHEFE0.64% o
EEZEEIE (Bio04):299.04 -
638.90°C » ‘P14 {H496.68°C » fHt =
83.60°C -

BB H 2 & E=0E (Bio05) : 28.87 -
30.24°C > ZH{H29.66°C » fEHEFE
0.30°C -

B4 A2 REE (Bio06) : 11.98 -
21.90°C » FH{H16.11°C » fEH#E 7=
2.32°C -

FEEFE (Bio07) : 8.09 - 17.57°C » E4
{13.54°C » fE#E752.38°C -
EHREE LR E (Bio08) :
28.03 - 29.72°C » E5{E29.02°C > fH
#7£0.30°C -

R IR 2 R E (Bio09) !
15.98 - 22.76°C » FH5{E20.33°C » f&
#751.01°C -

OB MEEE > PR E (Biol0) :
28.08 - 29.72°C » F44{E29.02°C > &
#37£0.30°C -
RIEABE 2 FHEEE (Bioll) :
13.16 - 22.44°C » EH5{E17.07°C » &
HEFED . 15°C -

IEFEKE (Biol2) : 875.03 - 1670.43
mm > SEHE1077.41 mm o FEAEE
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18.

19.

20.

21.

22.

23.

24.

- 325.12 mm > ¥H{E190.09 mm > {2
#27240.13 mm -

HeHZ R H 7 2 /K& (Biol4) : 8.33 -
29.92 mm - SPH{E13.22 mm > FHEE
3.96 mm -

/K2 ZEitE (Biol5):58.45 -
87.55% » FII{H65.76% » FEH =
4.53% o

VR ZEI /K& (Biol6) @ 382.44
- 800.90 mm > ¥149{E483.67 mm > &=
#7285.64 mm °

WHZIEZRE 2 [F7K & (Biol7) 1 48.73 -
121.86 mm » 5 {H64.56 mm » FEAE
#12.09 mm °

BORBEZFET /K E (Bioll) : 382.44
- 800.90 mm > “F35{EH479.19 mm > f£
#£7£78.43 mm o

REALFEH Z[F/KE (Biol9) : 66.62 -
318.87 mm » F35{H147.59 mm - fEAE
#46.04 mm o

() ~ 20004F1% (2000 -20094F )

JEFE (Temperature) :

1.

H9E (Temp0Ol - 12):12.43 -
30.29°C > EHg{H24.22°C > fEHEE
4.77°C «  ([ff$%3E6.1)
H B (Tmax01 - 12):12.63 -
30.53°C > EH{H24.35°C » fEAEE
4.74°C - ([ff543[E6.2)
A& (Tmin01 - 12):12.23 -
30.06°C » FH9{H24.08°C » fEME
4.80°C - ([ff553[E6.3)

%7K & (Precipitation) :
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178.02 mm ° 4. FHFHHMAE (Tra0l - 12):0.06 -
VR A 2 /K& (Biol3) 1 148.57 0.64°C » FH{H0.27°C » 5 #E 3%

0.13°C - ([ff$#3[&6.4)
(Fff#£31E16.5)

5.  HFE/KE (Prec0l-12):12.68 -342.86
mm > FEI{E119.98 mm » fE#E3291.08
mm e°

EYIRESE (Bioclimatic variables) :

( Ffi $5%30E6.6 )

6. AEFE (BioOl):21.13 - 26.53°C >
${823.56°C » fE#EF].15°C -

7. EHHEE (Bio02):0.16 - 0.54°C >
H5{E0.32°C » fEAEFE0.13°C -

8. EEEENM (Bio03):1.35 - 3.48%
SEH(E2.27% o FEAEFE0.70% ©

9. CHEZFEIMY (Bio04):302.07 -
638.77°C » F15{H499.43°C » fEMEFE
84.54°C -

10. BB A2 EEE (Bio05) 1 29.04 -
30.53°C > #5{H29.81°C » R AE 72
0.36°C -

1. §&4% A2 &/ (Bio06) @ 12.23 -
21.75°C » ‘F19{E16.07°C » fHH#E =
2.20°C -

12. 4F3E7 (Bio07) : 8.37 - 17.65°C » 15
fH13.75°C » fE#EFE2.35°C -

13, e HRZE 2 FRE (Bio08) !
28.10 - 29.65°C » FH9{E29.08°C » f&
#3550.31°C »

14, EEZIEFE 2 FHRE (Bio09) !
15.51 - 22.78°C » F44{f19.96°C > X
#3752.03°C -

15, Fof BB RET 2 FRE (Biol0) :
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16.

17.

18.

19.

20.

21.

22.

23.

24.

28.34 - 29.78°C > F14{H29.16°C » &
#E3£0.29°C -
WA FE ZFEHRE (Bioll) !
13.42 - 22.53°C > F44{H17.17°C » &
#3752 .08°C -

FREKE (Biol2) : 1284.68 - 1779.30
mm > F3{EH1439.76 mm - fEHAEE
73.19 mm °

R A 2 /K& (Biol3) :209.18
- 342.86 mm > F¥9{E271.93 mm > £
H5232 42 mm ©

BE7 0 H {0y 2 /K& (Biold) : 12.68 -
64.82 mm - F3F{E31.37 mm - fFEAEE
10.52 mm -

/K 2 ZEitE (Biol5):45.66 -
98.44% > SEHIHT6.36% > [E#E %
15.33% o

EHRZEE > FE/KE (Biol6) : 532.50
- 991.04 mm > F39{E750.81 mm > £
#72125.28 mm °

B HZIRZRE 2 [#/K & (Biol7) : 51.54 -
216.03 mm > FI39{E107.49 mm > fEAE
#31.09 mm -

FomEZE1 2 K& (Biol8) 1 447.78
- 867.14 mm - F{E637.69 mm - &
#7£127.79 mm °

RIEAZEI /KR (Biol9) : 72.28 -
273.87 mm > FHI{E119.01 mm » fE%E
7£35.92 mm °

(FA) ~ 20104FE1X, (2010-20134)

JHFE (Temperature) :

1.

H98 (Temp01 - 12):11.25 -
30.37°C » “FHg{H23.96°C - fE#E=

IR T RO

5.04°C - (ff$%3ME7.1)
HEE (Tmax01 - 12):11.42 -
30.59°C > I {H24.10°C » fE A=
5.02°C - ([ff$E3ME7.2)
A{&E (Tmin01 - 12):11.07 -
30.14°C > “F1#4{H23.82°C - fE# =
5.07°C - ([f$%3[@7.3)
FHYHHE (Tra0l - 12):0.10 -
0.65°C > “F1g{H0.27°C » fH %=
0.13°C - (ff$%3ME7.4)

[%7K& (Precipitation) : ([ff$#3[&E7.5)

5.

A% /K& (Prec0l - 12) : 12.46-295.05
mm > ZH{E112.80 mm > #6950

mm °

YRS (Bioclimatic variables) :

B $53[%17.6 )

6. FE (BioOl) @ 20.68 - 26.49°C >
$91E23.25°C > fE#EFE].23°C -

7. EHHHEZE (Bio02): 0.18 - 0.54°C »
SEH9{H0.32°C > fEAEFE0.13°C o

8. CEEHETEM (Bio03):1.30 - 3.23%°
SEHE2.10% - fEAEFE0.64% -

9. CEEZEiME (Bio04):307.38 -
673.74°C > ‘g {E528.44°C » fEAE =
91.78°C -

10. 588 A2 i (Bio05) 1 29.24 -
30.62°C > E1H29.85°C » fEHEFE
0.38°C -

1. 52 Az &&5 (Bio06) @ 11.07 -
21.60°C > FHg{EH15.11°C » fE# 2
2.35°C -

12. 4FE3B7 (Bio07) : 8.57 - 18.78°C » |15

{H14.74°C » fHE#E522.52°C »
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/=

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

22.66 - 29.77°C > “F14{H27.41°C > f&
#3752 30°C -
AR 2 R (Bio09) !
13.08 - 23.87°C » FH9{E18.45°C » f&
HEFED2 94°C o
RoRBEEE 2 FHEE (Biol0) :
28.44 - 29.88°C > E9{E29.25°C - fE
#37£0.31°C -

RIELSFH ZFHERE (Bioll):
12.52 - 22.44°C > “‘F14{H16.41°C » f&
#3752 .22°C o

HEREKE (Biol2) : 1217.85 - 1826.37
mm > FEHE{E1353.57 mm > [EAEE
94.19 mm °

R A 2 /K& (Biol3) 1 197.09
- 295.05 mm > ¥35{E231.23 mm > &
#EF16.22 mm °

HeHZ IR H 7 2 /K& (Biold) @ 12.46 -
69.45 mm > F1{E29.66 mm > fEAEE
12.86 mm °

/K> EEM (Biol5):40.26 -
80.88% > FHI(H62.98% > fEHE=
9.95% °

R EI Z [F/KE (Biol6) @ 510.90
- 768.79 mm > F15{EH623.16 mm > &
#7247 37 mm o

HZIRZRE 2 [F7K & (Biol7) : 49.35 -
332.22 mm > ‘F{E140.81 mm - fE2
#57.97 mm °

FBoBBBEEE > [R/KE (Biol8) : 308.60
- 767.02 mm > J15{EH443.30 mm > &
#7£101.74 mm o
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R ZE 2 PR E (Bio08) ! 24, mIEALFHEHIZ[E/KE (Biol9) : 81.86 -

340.09 mm > FEH{E151.28 mm - fE%E
7£57.54 mm -

(7%) ~ TWD97/TM2 Zone 121 (EPSG:

3826)

1970F (19794 )

JEFE (Temperature) :

1. H#E (Temp0l - 12):-0.69 -
30.90°C » SEH{H20.31°C » fEAE=
5.97°C - ([ff$%3[ES.1)

2. H&EE (Tmax01 - 12):-0.39 -

31.20°C > E#4{E20.53°C - fE#E 7=

5.94°C - ([ff$E3[E8.2)

H&3® (Tmin01 - 12):-0.99 -

30.65°C > F19{H20.09°C > fEAE=

6.00°C - ([f$%3[®@8.3)

4. FH¥HEHEZ (Tra0l - 12):0.20 -
0.80°C > “FHg{H0.45°C » fHEHE=
0.12°C - ([fI$%3=8.4)

[%7K & (Precipitation) : ([{f$%3[E8.5)

5.  HF/KE (PrecOl - 12) : 0.00 - 920.59
mm > FE{E146.98 mm > FEAEE
165.02 mm -

S YR ESE (Bioclimatic variables) :

CFff$£30E8.6)

6. EFFE (Bio01) : 4.39 - 26.07°C > ¥
{20.06°C » fE#E324.55°C -

7. SEHHEZE (Bio02) : 0.20 - 0.60°C >
SEH9{H0.45°C > fEAEFE0.09°C o

8. EREEEEM (Bio03):1.48 - 5.69%
H{E3.93% o FEHEFE0.87% o

9. EEZREIM (Bio04):271.26 -
510.97°C > ‘FH9{H403.39°C » fEte =

w
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

57.70°C -

Beb% A {7 2 5=k (Bio05) @ 10.60 -
31.20°C > E91H26.41°C » fEHE7E
4.51°C -

BA A2 &EE (Bio06) 1 -0.99 -
22.42°C - FH{H14.66°C - FEAEE
4.62°C -

HEEZE (Bio07) © 7.70 - 14.40°C » SE1g
{H11.75°C » 4321 .59°C -
BRI 2 SEERE (Bio08) £ 9.29
- 29.41°C > SEIY{E25.02°C > fEHEE
4.56°C -

B HZ R ZRE 2 PR S (Bio09) ¢ -
0.10 - 24.42°C » F#4{H16.63°C » fE4e
#5.21°C o

BORBERET 2 SERE (Biol0) 1 9.29
- 29.41°C » SE#{H25.10°C - fEMEE
4.61°C -

ISR 2 FRE (Bioll) 1 -0.10
- 22.72°C > F19{H15.36°C » fHEME=
4.54°C -

FE/KE (Biol2):901.05 - 3675.02
mm > FEHE1763.76 mm > fEAEE
428.84 mm °

HR Ay 2 [#KE (Biol3) & 212.57
- 920.59 mm » FF{E542.33 mm {2
#72135.50 mm
wHZR Ay 2 [%/K& (Biol4) : 0.00 -
92.59 mm > SFI{E12.53 mm > fFAEE
17.12 mm -

/K~ ZEEiE (Biol5):57.84 -
163.53% » EH{EH113.05% » fE#E 2

22.

23.

24.

IR T RO

24.43% o
R EEI 2 [F/KE (Biol6) : 399.63
- 1857.98 mm > E#5{E1037.10 mm >
FEAEZED4]1.31 mm o
HZIEZRE 2 7K & (Biol7) : 25.77 -
318.55 mm - “FH{H94.25 mm > A=
Z£58.58 mm °

FORBEZE 2 [E/KE (Biol8) & 324.69
-1716.38 mm > F159{E876.91 mm > f&
#72238.09 mm °

REALTE ZF/KE (Biol9) : 32.67 -
588.43 mm > F1H{H114.69 mm > fE4E
#92.76 mm °

() ~ 19804F1% (1980 - 19894F )

JEFE (Temperature) :

1.

w

&

[%7K & (Precipitation) :

5.

H¥5E (Temp0l - 12):-0.90 -
30.46°C > F19(H20.43°C » fE A=
6.35°C - ([ff$%3[89.1)

HEE (Tmax01 - 12):-0.63 -
30.73°C > “F19{E20.65°C » fH#E =
6.32°C - ([ff$%3[E9.2)

A& (Tmin0Ol - 12):-1.17 -
30.23°C > Z#5{H20.20°C » fE#E =
6.38°C o ([f$%3[89.3)
FHYHHEZ (Tra0l - 12):0.20 -
0.70°C > F49{H0.45°C » f& % 3
0.11°C - ([fI$#3E9.4)

CFff$£30E9.5)
HI&/KE (Prec0l - 12) : 4.83 - 574.36
mm > F¥E{H164.41 mm > fEAEE
117.69 mm -

SV RIEEE (Bioclimatic variables) :
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CFff$£31E9.6 ) 449.30 mm -

6. FE$E (Bio0l) : 4.53 - 26.18°C > F1Y 18. gl Hin 2 E/K&E (Biol3) : 204.82
{£20.18°C » fE#EFE4.56°C - - 574.36 mm > F15{E356.33 mm - &

7. SEHHIAEZ (Bio02) : 0.20 - 0.61°C > #373.13 mm ©
SE151H0.46°C 5 fEH#EF£0.09°C - 19. wEZEB 2 %KE (Biold) : 4.83 -

8. HEFEEEM (Bio03): 1.40 - 6.03% 134.08 mm > “¥9{H33.77 mm - fEAE
SEFME3.69% o fEHEFE0.85% - 7£27.03 mm °

9. CHEZEHIMY (Bio04):302.48 - 20. %K FEEiME (Biol5):31.51 -
567.55°C » 5 {H459.83°C » [EMEzE 114.40% > SFH{ET1.79% » fEAE=
63.00°C - 19.05% °

10. B®EEAHZEEE (Bio05):9.98 - 21, EHRFEIZFE/KE (Biol6) : 537.60
30.72°C » EH9{E26.08°C » fEHHE - 1412.20 mm » F#4{H903.64 mm > fZ
4.64°C - #7£161.67 mm o

11. §42 A2 &R (Bio06) @ -1.17 - 22. mRZIRFREIZ[EKE (Biol7) : 39.58 -
21.47°C > FIg{H13.41°C > [EAE= 489.02 mm > “F9{EH143.93 mm > fEAE
4.39°C - 7£96.19 mm °

12. 4)E7= (Bio07) : 8.32 - 15.39°C » iy 23. EOBEEREG 2 EKE (Biol8) [ 461.56
fE12.67°C » fE#E7£1.68°C - - 1400.24 mm > “F#5{g850.83 mm - fZ

13, EHTRZEE PR (Bio08) © 9.28 #72163.49 mm o
- 29.53°C > “F14({H24.92°C » fEAEE 24, EEAFEZFE/KE (Biol9) : 39.58 -
4.65°C o 576.30 mm > FH{EH182.05 mm > fEHE

14, ERECRTREN 7 SEHEREE (Bio09)  0.82 #111.24 mm -

- 24.22°C > EH{H16.09°C » fEMEE (/U ~ 19904t (1990 - 19994F )
5.17°C - JATE (Temperature) :

15, EOBRBEZET 2 VHEE (Biol0) & 9.45 1. H#HE (Temp0l - 12):-0.61 -
- 29.77°C » i (H25.35°C » fEAEE 30.26°C » FH(H20.71°C » fEAEE
4.62°C - 6.11°C = ([fI$#3E10.1)

16. £RFEAZEE 7 SEHERE (Bioll) : -0.56 2. HE® (Tmax01 - 12):-0.32 -
- 22.03°C > Fi{E14.14°C > fE A 30.49°C > F19{H20.94°C > [EAE=
4.43°C - 6.08°C - ([ff$%3[@10.2)

17. 4E[F/KE (Biol2): 1151.81 - 3630.39 3. A& (TminO1 - 12):-0.91 -

mm > EI{E1972.93 mm » EAEZE

30.06°C » “F15{H20.48°C » fH#E=
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[%7K & (Precipitation) :

5.

6.14°C - ([{f$%3[810.3)
FHYHHEZ (Tra0l - 12):0.20 -
0.74°C > F49{H0.46°C > f& 4 3=
0.11°C » ([ff$%30E10.4)
(FI$#3E10.5)
HI&/K&E (Prec0l - 12) : 6.96 - 674.91
mm > F¥{EH167.03 mm > A=
129.38 mm -

EYR S (Bioclimatic variables) :

(b $%30E10.6 )

6. IEFE (Bio0l) : 4.75 - 26.38°C » F4
{820.46°C » [Z#E754.58°C -

7. SEHgHEF (Bio02):0.20 - 0.63°C >
SEH5{E0.47°C > fE#E720.09°C -

8. HEEENE (Bio03): 1.48 - 6.41% >
SEH{E4.06% » fEHEFE0.94% o

9. CHEZHiM (Bio04):277.20 -
530.29°C » H{EH420.20°C » fEHEE
61.56°C -

10, £HB8 A5 2 f et (Bio05) :9.76 -
30.47°C » SE15{E25.87°C » fE A=
4.66°C -

1. &4 2 &(&| (Bio06) : -0.91 -
22.04°C > FH9{H14.04°C > fEHEE
4.51°C -

12. 4E7 (Bio07) : 7.71 - 14.72°C > 45
{E11.83°C » fE#E3%] 68°C o

13, FRlRZRETZ RS (Bio08) : 8.88
- 29.68°C > P15 {EH24.99°C - fEHE
4.77°C -

14, EHZIRERE 2 FHERE (Bio09) @ 1.36

- 24.31°C > F#{H16.72°C » fEMEE

16.

17.

18.

19.

20.

21.

22.

23.

24.

4.75°C -

HOmBE ZRE PR E (Biol0) £ 9.27
- 29.71°C > FH4{H25.27°C > fEAEFE
4.65°C -

SR 2 RS (Bioll) & -0.04
- 22.59°C > FH{H14.98°C > fFAEE
4.51°C -

FEREKE (Biol2) : 1200.22 - 3777.70
mm > FI{E2004.39 mm > fHEAEZE
443.76 mm °

ER Ay 2 [#7KE (Biol3) : 230.12
- 67491 mm > F19{E386.53 mm > &
#7275 84 mm ©

iz A 2 K& (Biold) : 6.96 -
128.81 mm > “F35{E30.78 mm > fEAE
22,82 mm °

/K~ E&iME (Biol5):33.97 -
119.81% > FH{H77.44% » fEHE=
20.36% ©

R EI 2 [F/KE (Biol6) @ 623.12
- 1681.98 mm > SE#5{E1021.94 mm >
FEAEZE200.31 mm ©
WHZIEZRE 2 [F7K & (Biol7) : 31.48 -
433.55 mm > F{E118.91 mm - {4
#83.30 mm -

FORBEZET /K& (Biol) & 464.05
- 1681.98 mm > ‘F15{E991.16 mm » &
AEF£218.02 mm °

REALREH Z[F/KE (Biol9) : 45.79 -
644.34 mm > F1H{H178.69 mm - fE#E
#106.68 mm °

(JU) ~ 20004F1% (2000 -20094F )
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it fE (Temperature) :

H¥5E (Temp0l - 12):-0.18 -

30.42°C > Z#5{E20.95°C - fE M

6.05°C - ([ft$%3M@11.1)

2. AEE (Tmax0l - 12):0.09 -
30.62°C > EH{H21.18°C » fEHE 7%
6.02°C - ([ff$#30E11.2)

3. A& (TminOl - 12):-0.45 -
30.22°C > E#{H20.72°C - fEHEE
6.08°C - ([ff$#3ME11.3)

4. FAFHHMAE (Tra0l - 12) 1 0.20 -
0.76°C » F5{H0.46°C » f2 %4 7%
0.11°C - ([ff$%3[E11.4)

(%7K & (Precipitation) : ([ff$%3[&11.5)

5. HPF%/KE (Prec0l -12) : 16.42-695.91
mm > F¥E{EH200.62 mm > f2HAEE
143.34 mm -

SV RIES . (Bioclimatic variables) :

(P $%30&E11.6)

6. FHE (Bio01) : 5.18 - 26.36°C » 15
{820.70°C » fZ#E754.54°C -

7. SEHgHEFE (Bio02):0.20 - 0.63°C >
SEH5{E0.47°C > fE#720.09°C o

8. EEEM (Bio03): 1.51 - 6.46% »
SE{EA.01% » FEAEFE0.92% o

9. SEEZEYE (Bio04):279.74 -
525.16°C > FH9{H417.36°C » fEAEFE
59.89°C -

10. g H {7 2 =0 (Bio05) : 10.07 -
30.62°C » FH5{H26.05°C » fEHEE
4.62°C o

11. &4 A2 &R (Bio06) : -0.45 -

—_—

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

21.87°C > FH{EH14.15°C » A=
4.41°C -

HEEFE (Bio07) & 7.77 - 14.68°C » 15
H11.91°C » fE:#751.67°C -
R 2 RS (Bio08) 1 9.36
- 29.55°C > F14{H24.96°C > fFAEE
4.63°C -

ECHZSRZRE 2 PR S (Bio09) £ 0.56
- 29.51°C > HI{E15.83°C » [
4.71°C »

HOmBE ZRET 2 SEIRE (Biol0) © 9.43
- 29.78°C > SEH{E25.35°C > fEAEE
4.63°C -

B AEE 2 EHERE (Bioll) £ 0.56
- 22.57°C > F#9{H15.28°C - FEAEFE
4.40°C -

FERE/KE (Biol2) : 1681.35 - 4078.04
mm > FHJ{E2407.41 mm > fEAEE
468.13 mm °

R A 2 [#K&E (Biol3) @ 260.01
- 695.91 mm > FH9{H452.16 mm > {2
#7£80.31 mm °

Rzt H iy 2 7K E (Biold) : 16.42 -
229.34 mm - “FH{E68.35 mm - FEAE
#46.27 mm °

7K 2 ZEiPE (Biol5):31.54 -
111.70% > SF3{E71.32% > fEAE=
23.14% o

R E 2 [#KE (Biol6) : 684.42
- 1921.77 mm > E#{E1179.26 mm >
fEAESE221.17 mm o

REZ IR ZEE 2 /K& (Biol7)  53.43 -
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23.

24.

748.26 mm > “F15{E235.75 mm > fEHE
#160.15 mm ©

FORBE ZRET 2 [#7KE (Biolg) : 563.48
- 1921.77 mm > F#4{E1088.38 mm >
fEAEZEDT72 98 mm ©

REALFEHI Z[F/KE (Biol9) : 64.48 -
794.21 mm > FHH{EH245.66 mm - fEHE
#164.94 mm -

(1) ~ 20104EF8 (2010 -20134F)

JEJE (Temperature) :

1.

%7K & (Precipitation) :

5.

H8 (TempOl - 12):-0.03 -
30.37°C > F49{H20.81°C » fE e 3=
6.14°C o ([f$#3@12.1)

AEsE (Tmax0l - 12):0.19 -
30.57°C > FH9{EH21.03°C > REAEE
6.11°C - ([ff$#3[@E12.2)

A{EE (Tmin0l - 12):-0.26 -
30.17°C » SE#5{H20.59°C » f2 4
6.16°C o ([f$#3812.3)
HHYHEHEZ (Tra0l - 12) :0.20 -
0.75°C > F1{H0.44°C > fE % 5%
0.11°C - ([f$#3E12.4)

CPff £330 12.5)
HF&/K&E (Prec0l - 12) : 7.29 - 700.38
mm > FH{EH221.19 mm - fH# =
130.90 mm -

AW R (EEEL (Bioclimatic variables) :
(KT$%3mE12.6)

6.

FEHE (Bio01) © 5.09 - 26.29°C » 1Y
{£20.57°C » fE#EFE4.52°C -

g HE# (Bio02) 1 0.20 - 0.61°C >
H{E0.45°C » fEAEFE0.09°C -

10.

1.

12.

13.

14.

15.

16.

17.

19.

SR ENE (Bio03) : 1.46 - 6.45% >
SE{ES3.74% o FEAEFE0.89% o
SHEEEIME (Bio04) 1 288.21 -
550.62°C > FH9{H432.06°C » fEAEFE
64.58°C -

W B {7 2 f=0h (Bio05) @ 9.85 -
30.57°C > ZH4{E25.91°C » fE#E =
4.66°C -

A A 2 &5 (Bio06) : -0.26 -
21.47°C > F1#5{H13.68°C - fEHE =
4.25°C -

IR (Bio07) ¢ 8.02 - 15.37°C » £
f12.23°C » fE#E751.80°C -
BOHDRZE 2 RS (Bio08)  6.34
- 29.70°C > “F#5{H24.00°C - FEHEZE
5.21°C -

REZ IR SEHEE (Bio09) © 0.67
- 29.67°C > FH{H16.51°C > fEAEFE
5.40°C -

Bom BEZRET 2 R (Biol0) © 9.46
- 29.91°C > SEH{E25.43°C > fEAEE
4.64°C -

SR 2R (Bioll) 1 0.49
- 22.38°C > EH{H14.92°C - fEAEE
4.33°C -

EREKE (Biol2) : 1488.14 - 5241.46
mm > FH{E2654.25 mm > fHEAEE
739.14 mm -

R H 1y 2 /K& (Biol3) 1 265.56
- 700.38 mm > F1{EH416.55 mm > &=
#7£80.17 mm o

R H 0y 2 /K& (Biold) @ 7.29 -
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/=

285.30 mm > 14 {EHS83.76 mm > FEAE
7#60.03 mm °

20. K2 FHiM (Biol5):26.15 -
98.16% > FHI{HS56.73% - fHZH =
20.71% -

21, EHRZEIZ [F/KE (Biol6) : 683.36
- 1626.28 mm » FH{E1083.60 mm »
FEAEZ£193.40 mm ©

22, EZIRERETZ[E/KE (Biol7) : 50.75 -
1047.57 mm - *F35{E326.86 mm - %
#5222 87 mm °

23. EORBREFEI ZFFE/KE (Biol8)  553.06
- 1626.28 mm > FH{E1021.77 mm »
FEAETE194. 58 mm ©

24, EFEAFEHIZ[F/KE (Biol9) : 83.58 -
1305.34 mm > F$59{E406.07 mm > £
#E3E2285.03 mm -

=~ BHEERT

(—)~TWD97/TM2 Zone 119 (EPSG:

3825)

19904:(% (199542)  ([ff##3[E13)

1.

LI (FF): 0 - 907737.6 m’ > FH9{E
36047.92m’ > fEAEFE119611.77 m’ -
B BEAMEY (FH) (MD):0 -
932369.2 m’ > *FH5{H12797.05 m* > &
#EF£69981.13 m’” »

BLEHE (FW) 2 0 - 1000000 m* > SEH{E
26761.38 m’ > fE#7£109276.34 m’ -
bk (FO): 0 - 1000000 m’ > SEg{H
12856.45m” » fE#57569163.91 m’
JEHL (WL) : 0 - 158445 m’ > Fg{H

N
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386.12m° > fE#EFE5736.7m’ o

# (UB) : 0 - 423447.4 m* > EH9{H
1342.36 m” » fEAEF£15652.07 m’ -
KB4 (WB): 0 - 1000000 m’ » S
893739.1 m” » fE#EF£252729.59 m’ ¢
SE#E (BU) : 0 - 173548.9 m* > SEH9{H
2639.01 m* > fEAEF213605.86 m” ¢
HEEH (BL) 1 0 - 129618.8 m” » SEH{H
151.48 m’ » fEAEF£3675.49m’

* 200044 (20054 )  (Fff#3[E14)

B (FF): 0 - 907737.6 m’ > SEHg(H
35517.74m’ > fEAEFE]117729.57 m’ -
AR~ BAEY) (BH) (MD):0 -
932369.2 m’ > FH{E12213.48 m’ > fZ
#E7265801.86m’ -

BLSHE (FW) 2 0 - 1000000 m® > S35
27711.84m" » fE#EFE110443.49m’ -
bk (FO) 10 - 975542 m’ > SEg{H
13428.21 m’ » fE#7570169.16 m’ -
SRHL (WL) : 0 - 270823.5 m” > SE#5{H
683.14m" > fE#EF58614.05m’ -

i (UB) : 0 - 772893.6 m’ » SEH9{H
4312.55m” » fE#E3£38197.79m’ -
KBS (WB) : 0 - 1000000 m’ > SF3{H
88993726 m* > fEAEF£258849.31 m” »
¥ (BU) @ 0 - 183672.7 m” > FH5(H
2765.24m’ > fEAEF£13824.07m’ -
HREEHL (BL) : 0-129618.8 m’ » SEHg{H
151.48 m’ > fE#753675.49m’

(5) ~ 20104EK (20155 ) ([ $%3[E15)

ELH (FF): 0 - 907737.6 m® > SE391{H
34071.26 m* > FEEAEFZ113233.01 m’ -
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BAR - BAEY (BEH) (MD):0 -
859367.7 m’ > “FH9{H11438.19 m’ > &
#E3£60556.78 m” °

ELSEH (FW) 1 0 - 933747.2 m” » E4Y
626880.19 m’ > fE#35107491.81
m2 o

APk (FO): 0 - 975542 m’ > FHMH
13306.44m’ > fE#E3£68919.79 m" -
VI (WL) : 0 - 270823.5 m” » SEH(H
801.95m’ > fEA#EF£9623.46 m” °

i (UB) : 0 - 772893.6 m’ » SEHg{H
7995.58 m” > fEAEFE48311.05m” »
KB (WB): 0 - 1000000 m’ > SEH{E
889372.92 m’ » fE#75259450.68 m’ -
¥ (BU) 1 0 - 183672.7 m” > SEHg{H
2702.87m’ > fE#EFE13666.19 m’ o
PREEH (BL) 1 0-129618.8 m” » SFH4(H
151.48 m’ » fEA#EF£3675.49m’ -

(V) ~ TWD97/TM2 Zone 121 (EPSG:
3826)
19904F4%, (19954 )  (fff##3[E16)

1.

EH (FF): 0 - 1000000 m’ - SEH{HE
115160.1 m” » fZE#E3%£214430.4 m’
B BAEY (BRH) (MD):0 -
1000000 m’ » “Z#5{E71392.88 m’ » &
HEF£177664.2m o

ELEHE (FW) 2 0 - 1000000 m’ > SEH{H
81735.28 m’ » fE#EFE216563.4m’ -
APk (FO) 1 0 - 1000000 m® > SEH{H
574513.8 m’ > fE#EF£454606.3 m”
S#E#E (BU) 1 0 - 1000000 m’ > SEH(H
11904.14 m® » fE47£32832.85m”

(H) -~

IR T RO

S (WL) 2 0 - 1000000 m® » SE3{H
12288.32m’ » fEAEF£78899.62 m” °
# (UB): 0 - 1000000 m’ > SFH{H
16862.49m’ » fEAE102389m” -

KBS (WB) : 0 - 1000000 m’ » SF3{H
115192.1 m* » fE:#375306388.2 m’ -
HEH (BL) : 0-666009.7 m’ > FH{H
932.76 m’ » fEAEF£13941.02m’ -
200044 (20054 ) (Fff$%30E17)
B (FF): 0 - 1000000 m’ > Z39{H
118440 m* » fE#£75219669.9 m” °
B~ BAEY) (FH) (MD):0 -
1000000 m’ > “F15{E68343.61 m’ > &
#E7£167079.7m’

ELSH (FW) 2 0 - 1000000 m® » S35 {H
79340.63 m” > fEAEFE210982.6m” °
bk (FO): 0 - 1000000 m’ > SF3{H
568026.8 m’ » fEAEFE457428. 1 m’ -
JE#E (BU) 1 0 - 443539.7 m’ > FI9{H
11647.18 m* > fE:#7530497.68 m’ -
JEHL (WL) 1 0 - 1000000 m’ > FH{H
11671.19 m’ » fE43£75563.34 m”
#ii (UB): 0 - 1000000 m’ > FI3{H
27010.41 m* > fE#E7£130603.5m" °
7KA% (WB) : 0 - 1000000 m’ > FH{H
114548.9 m’ » fE:#372306005.9 m’ -
g (BL) : 0-666009.7 m’ » SZI{H
953.08 m’ > fE:#714039.9m’ -

(%) ~ 20104:4% (201552 )  ([fF##3[E18)

1.

B (FF):0 - 1000000 m’ > F{H
120886.9m’ » fEAEZE219518 m’ -
HA S EAREY (2H) (MD):0 -
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1000000 m* > SE3J{E65622.25 m’ > f&
HEF2155477.4m’ o

3. ESEHL(FW):0-1000000 m® > SEE{H
70248.79 m’ » fEAEFE194643.8m’ ¢

4, Fbk (FO):0 - 1000000 m’ > EH{H
558354.7m’ > fE#EFE454607.2 m’ o

5. J#E#E (BU): 0 - 443539.7 m* > SEI{E
1274226 m* » fEAEFE31711.68 m’” -

6. JRHL (WL):0 - 1000000 m’ > F3{H
10906.29 m® » fEAEF£72014.63 m” °

7. #BH (UB): 0 - 1000000 m’ > 3
47151.96 m”* > fE#E#£169392.5m’ -

8. JKE% (WB):0 - 1000000 m* > FI{H
113071.2m* » fE:A7£304465.8m”

9. W#EEHL (BL): 0-666009.7 m’ > FI{H
997.41m° > fE#E7214469.6 m’ -

g~ HoAth R

(—) > TWD97/TM2 Zone 119 (EPSG:

3825) (fff$#3E19)

1. EF&EFE (LROAD): 0-25023.33m >
SEH{E3028.27 m o fEAEFE3783.66
m e

2. EpSHME (PROAD) : 233{H4GH&)4H
RS o WA RN R0 5 STS{E 4R
HEREHE » MrRm 1 2,197(F
BRSNS L > RN F5-9999 -

3. ERR/KEGEERE (DFW) 0 - 116815.9
m: FH{EH6883.11 m » f&*HE
15392.13m »

4. EHMEECKESEERE (DSW) 0 - 3006.55
m > FH5{E33.98 m o fE#EFE208.41

m o

(=) TWD97/TM2 Zone 121 (EPSG:

3826) ([ff##30E20)

1. EPSEFE (LROAD): 0-39461.58m »
45 {H4167.15 m > fEAEFE5216.33
m e

2. EPEAfE (PROAD) : 15,998{E 4815742
HEREE » B RR R0 5 24,256(F
WA EREESE > WAERRL
2,979E IS A B BRI B
-9999 -

3. ARKESEERE (DFW):0 - 73331.2
m > SE$5{E342.02 m > fEAEFE3291.07
m e

4. RFECKIEERE (DSW) 0 - 66453.1
m> FIHE21611.2 m > FEHE =
17645.04 m -

%

KUFCFTEETIRY T Z2EREEIRER TS
HTF?EJM;M S REER e KR
EBFEOR - M PABF 21 (open license or
status) ~ X5 {#HFH(open access) ~ {250
(machine readability)ﬁﬁﬁ'ﬁ)ﬂﬁ%iﬁ (open
format) & 75 & BHME R E
2.1; Open Knowledge International 2019) 75
BB AFERE - KEREEE A
HWE ~ L BRIRBLR R EEFEEERN - A
BIINE 2450 T ARER AL N - I DA RS
Ao E A E BB R - TR S B R
R ©
S BR B2 B BB RR 2 T 0 AR
TCCIPHIDTM% 22 )8 & 17 1Y B i &R HE 12

#% (open definition
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RS ER - B T LA — AV E R AR
EEASHESRERNFEMNE WK
WHRAERIE ~ R -t B ES FHIRE
Wt ERERHE2REMN - MBEHAN
ASTER GDEM v.2E&f £ (Tachikawa ef al.
2011)PA30  my=; fif iy B EORHE By AN 22 B
BRE > HERE—EERNIPEE - ™
AR EEEFAMPEL -
EEHAMBEER T > CRU TS v.4.01
(Climatic Research Unit Time-Series Version
4.0)F2HE1901 - 20164F R fEE R CHf §%
1) - (HEHRFELER D - DL0. S48t 7
MEEHRERN  HEEZEARE(E48(H4
1 HRELDAREBREEN - DLEE
JRE S B RHE R BERYTCCIP » $R AR
REfE -~ K KHNZBHGEEAE -
EETLO1MEDHITE ZE L1960 - 2015 2S5
kmEil kmf@EiT &2 HFENR ~ SFHERE - 8
15 o S B (RO A AR DR o BE 2R E H A AT Y
5 R A BE &R e 2 B R e R Y B R R
TR AH EHATELLS kmf# A SR &R - 35
DUBREVTZERE » EH16651 » &
AR S - FOEA M EBAERESE
H R 5 E M i 208 & B 5 3 0 5 £l i
5T+ 5T R P (S R AT 75 R &) 2 A
M ZEL km (Lin et al. 2018) KM
CHELSA (Karger et al. 2017) > L& RHED
1 kmfgffr IR At 2 BR3SF RN H RO
A EE K - 2B AR B H#E4936,000 km'H]
Y147 F54740,254{11 km 484& - JRTFE H Al
REHEZEMNTE T EZEHAFTRE (F
75 1997 5 FrusiE 2016) - [FHFHR A
BRIARIEREZTT » K T (B E R B
AT - R EER B R [ AG & R E T

GHEEZE] k@& A - HEHE/NRER
B FE o 4 7R AR BRI 5T /R SR B B HUBE 220.5
kmfEMT R > 2 ZARE - AEY SN
W5 2 4R IS R FH S A 4l EY0.05 km#gA& g ffr
EHEERERTER (Le Louarn et al.
2018, FFiE#E2016) -

T EE T EER - NBER AT Y E
+ F 3 & m A 4 B A 2B TEHY & RE AR
Jg o B AT EUS Y i R B R E R R20084F >
BB IR B R E 2 e E > Rt EL
WEER T AR 2K ERE - ESA
CCI LC mapsfg (ftERIE R F300 mfgfT
& o BN 75 B A A &R (Li et al.
2018) » {H I o] KRB » fEESA CCI
LC mapstH#EEL1995 ~ 2005 ~ 2015FEE A=
1990 ~ 20008201 04 ALK i A &
> ESA CCI LC mapsPA &K R i 3t 7
EEM S RITE > 28-S 22 i
HERE > KT 75 5 Mg B R 2 278
MWEHFBEH  EABEEREY (B
H D -~ R - FRbk - B - B #
ol - BB K EIRE I MEZS
o

KRBT R FEREREBRE
FIRENREA LB ZER » P8
HAl NSO R 05 £ H 2010 &
Tl #EE A S A RIDTM ~ /K SCEE B
EHEE > B e RN REEEE A
EHENHIREE 2B o BN E R E T
5 RE A ik 2 A W T L Y R 2R R B
BB E R > FITCCIPHEZERE
2021 - 2040 ~ 2041 - 2060 ~ 2061 - 20804
2081 - 2100454 AR [FI4E B AT A
FEHEAMAER - A HAMENENREE
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o TR RE M — W R BB E R
T BRIEELHYIE A REHI R -

N B B A oy - HRTERS
N EE & E R E R Ry i A AR & E A T E
EFAEE - R TTRE 3 A A Ry B 38 A
fol 2 B T L > WE B T bAvHE
of B S B R AL S T AR M i S 45 8 DAEE
BTN BN AR
(Hurtt et al. 2006, Ellis et al. 2010,
Goldewijk etal. 2017,Li2018) -

BEMS  AWMEEEEET Y
TEEEBRER TSR FERNE ) B2
BEWE ~ A - T EZE B M A SCH
HKFEI000HEE > Bl fESEEEE
He PRI o AR AL E oy B LA B
S Wi{ETERE > E1970 - 20105 5(EF
R T2 I ] B 2 i) o [ o 25 A 50 B Y BT T
Bk o M DLBHE B E R i BEESRI
shapefile, GeoTIFFEEASCIIZ A8 25 H 3 N &
HEE W KNE 7 I 9T R R LR
EER > WA A RER N EY A E
B RRPEIRIEEE T EHE -

gk RER

Github: https://github.com/WanJyunChen/
Taiwan_environmental dataset

Depositar: https://data.depositar.io/dataset/

taiwan_environmental dataset

31 A XRR

WEE S 3 F - 2014 - HAB A TIBFR
NE[E - https://data.gov.tw/dataset/
7444 -

°
[\

D 0 2016 o A2 A P 4 B B E T
fitt o 2 -

RS BEW - 2ERE - BEE - 4
B L FEE Y 0 1997 o & HY I 4 SE B
BIEN i ERERE - TBRRE
k(LAY -

FFEETE - 2016 © 208 RO B RIEN T
GISEFlJE - http://mountain-
ecology.blogspot.tw/2016/06/gis.html

¥

BXZE® 2016 MESME -
https://data.gov.tw/dataset/38213 -
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46 IS SR RS A R &

HE

YIS A E 2R A MR - AL Mt (Rhagophthalmus beigansis)F1H & 51 4 M
L (R. giallolateralus) » HEEN/V Hor AR - AWHFEsHE I AFE201022019FE8 -
7 MR BB AL R oy AT B AL A RN - 2R B S AR B AE3EIS H - dLFEME e Sy
PRALSE ~ Rip# &S > TEFAET R/ > HEEGHDCR MR R EHEE - TEEE
FRIAMAH - BHY E2EMOCRAVRHEE - REEHR B TR - 5 BEA R TE
B 3% T 45 R BE GG - AWHFEde (i 6 tH R A M 8 A4 R E A B L M e & B A B P Ora
2% > BRAEYIRE BER AR HAE -

B SEE - EUTRR - BOKE -~ ILFHDLE - REEGHLE - BASYIRER

Abstract

Rhagophthalmus beigansis and R. giallolateralus are two endemic firefly species rarely
found in Matzu Archipelago, Taiwan. This study surveyed the two firefly species in Matzu
Archipelago during the period of 2010 to 2019 to establish their basic ecological information,
including their locations and population dynamics. The adult occurrence time of the two fireflies
were from March to May. The major occurrence time of R. beigansis was in April on Beigan,
Daqiu and Gaodeng islands. The major occurrence time of R. giallolateralus was from March to
April on Dongiu and Xiju islands. The results showed that population size of two fireflies has
been decreasing year by year, and some habitats have undergone population extinction due to
engineering development. This study provides ecological information of the two endemic
fireflies and serves to promote the establishment of wildlife refuge in order to achieve biological

conservation of Rhagophthalmus spp. in Matsu.

Key words: Lienchiang County, firefly, Rhagophthalmus beigansis, R. giallolateralus, wildlife

refuge
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% =

BOK & (R A5 E FH(Lampyridae)#Y FE &
FELE 2722, 200f&(Slipinski ef al., 2011; Faust,
2017) - W8 RH(Rhagophthalmidae){# 43 4f
JRuENitlE o B A G EENER o Bl
ST ERy#E P (Lampyridae) By b ok Bf
(Motschulsky, 1853; Branham and Wenzel,
2003) - BEF LN B R A A K ERHY
HMF(ASF > 2009 5 BREE > 2010) - LR
E1910F & A B R - 80U T H A
RV OF AR S - HRtE A HE A 2 H
T o s B DAEYE R B (Rhagophthalmus)FE
M % » a0 §%36f#H (Pascoe, 1862; Olivier,
1910; McDermott, 1966; Wittmer and Ohba,
1994; Branham and Wenzel, 2001;
Kawashima and Sato, 2001; Kawashima and
Sugaya, 2003; Li et al., 2008; Kawashima e?
al., 2010; Kundrata and Bocak, 2011; Ho et
al.,2012;Yiu, 2017) -

FHASE L M Y AR BB SE AR /D o &
Bt ¥ /D BT S AR L R AR W) B Al
(Green, 1912; Ridley, 1934; Haneda, 1950;
Harvey, 1952) c TR Bl ed il E N 3%
Ot RILEREER 5 - B0 b HE T RE 2 2
FiR A o {1 51 5 PR AR AR e Wt A8 R [5) — R (L
and Liang 2008; Ho ef al. 2012) - L4} > 4
w by LREME - BRI ME S o HE DAY S8 B
F¥EE(Li and Liang, 2008) » 7 & E 22 HY
BT - BRI HAEKNGHMEER. ohbai)iy
#2(Wittmer and Ohba, 1994) > [E{&{E/ERE
B - LBHE - ALES - Bie®s -
AT Ry LB AR E F A IR AR

Je#EfE(Ohba et al., 1996; Kobayashi et al.,
2001, 2002; Ohba, 2004; Lau and Meyer-
Rochow, 2006; Lau et al., 2007; Suzuki and
Kobayashi, 2008) - =& 7 liff & & I 5L
B KIGUESCEE(R. ohbai) Ry FHEZLHY
HTACERAE o N AR W BRI (B
Bilfa] > 1998) - 5 1% [ 45 A 8 [ O 22 (R.
jenniferae) fp EHMECEE(R. formosanus)ZE
Wil 2 SRR RIT AR IR
f(Kawashima and Satd, 2001; Kawashima
and Sugaya, 2003 ; % > 2010 ; [EAHS
2012) » ZAAH B AY A BE AP 22 & SR &S
Z o

FEtH I 5 19565 1% 1 A Bt B B5 s
] REBSFNEERY  HEHEEDB
FHEERER KT RFEMNRBEEESE
Ko AT KREEEBHE A  HE PR 2 E
B HE R AP Y ORGE - L EUEE AV B Y 4
RE1F DAOREE (B > 2006 5 o] » 2009) © #7205
Ko ETRRBUN R B G5 EK
BHRBSEMARER < /(2009 ~ 2011)7°
Rt & AT E R e st E - e
FME EHR AR (Ho ef al. 2012) > b
FWESCE(R. beigansis)FIH 25 G HELE
(R. giallolateralus) > s F&H M8 i 9T 25
TE BRI ERE o AT EE£2010-2019F FH &
:kJrJr IS RNEE AN BEEEK

A REAT BB 2248k -

oL Tk

T G
AR S B R B B AL S e B R,
beigansis) R H & 5% I % (R.
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giallolateralus) (Ho et al., 2012) » ZC#EHAR
B2010-20124F F22017-20194F  FR B2 MEE
e F A M3-S H IR #ETHE - G HH
IR AR EMHHE  HpEF—-%£E
B BAIASMAERE - WEHEEER
2% HLFHESEFTRERE) 0 EH
Hl&3-5H 89 H 2 FEH14918:00-18:50 » AR
B[ HI & 4E18:30-19:20 » UM & ] 41
ERBISE > A TAER21:005145 5 -
AR B FEDETRUMAS BT /&
HREE  LFEERHAMAN KIS S
BE REE HEEMRESE » sk
B B AN - KB E - 2%F
fa[(2009 ~ 201 1) A AR e B A EELR -

Z AR

MR WS RS 0 ST
T HE MR [ Ay E % U5 5{(Lewis and
Cratsley, 2008) < #5717 /L& RHRF RN
E > B FHEOEAIEER > HEE R
8 R 2t o RUTSTE AR E
GREREE o GOBRO R AT R M 85 55 e BE L
BHEE -

= RIEERCH

017FEILLFER - REENEERE
WS B oy A e > AEk H #R L EH(HOBO
data logger)aC#m /B L FREER > TR
S Ml L ' B 4 A TR ] B R o AR R 7
BRI - REH KRB E 5
=PI E R TR

HEREHw

IS SR RS A R &

— ~ MR AR AR

RIFE2010-201 91y E&E R F R > b
EHEEESMNILES - KIEENESES
(El1) » REFHGHLE S MNEE S/
B8 ([E2) > RS 5 | 5l 3 2h M
HEE AR o

JE5EME B AE2010-20 1246 » &4
IEFH4H B F62ER » FIEARNEER
m BEILRABEEER)RZ(FEL) -
2017-20194EF » &4 =14 H FHEF]42-
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Fig. 1. Distribution of Rhagophthalmus beigansis in Beigan Township of Lienchiang County.
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Rhagophthalmus giallolateralus Ho, 2012
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Fig. 2. Distribution of Rhagophthalmus giallolateralus on Dongju Island and Xiju Island of
Lienchiang County.
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Fig. 3. Satellite image of Zhongzheng Park (from Google earth). (A) Core area of

Rhagophthalmus beigansis in 2011 (B) Historical satellite image in November, 2013
(C) Swimming pool and sports ground in 2020 (D) Historical satellite image in
November, 2019. The white dotted line is marked as the Zhongzheng Park area, and the
black dotted line is marked as the construction area. (C)is photographed by Show-Mei
Chen.
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Fig. 4. Municipal Jingheng Junior High and Elementary School, and Yourong Road (Xiju

Section). (A) The stairway from junior high school region to elementary school region
in 2011 (B) The weedy ground on the left side of upward path of the stairway is a habitat
of Rhagophthalmus giallolateralus (C) Lighting devices are installed on upper and
lower sides of the left side of upward path of the stairway in 2019 (D) The inside of
Yourong Road (Xiju Section) was the retaining wall newly set recently. (C) and (D) are

photographed by Shan-Hao Chen.
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Scientific note

First record of a phoretic relationship between Lophochernes
bicarinatus (Pseudoscorpionida: Cheliferidae) and Batocera

davidis (Coleoptera: Cerambycidae) in Taiwan
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First record of a phoretic relationship

Abstract

Pseudoscorpions are tiny arachnids with limited ability to disperse on their own. Through

phoresy, they attach themselves onto arthropods, mammals, or birds to transport to new habitats.

This article is the first record of a phoretic relationship between Lophochernes bicarinatus and

Batocera davidis, which were collected from Taiwan.

Key words: phoresy, Lophochernes bicarinatus, Batocera davidis, pseudoscorpions
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Pseudoscorpions are small arachnids
ranging from 0.7 mm to 12 mm in size
(Beccaloni 2009). They can be found under
rocks, or in gaps of bark, as well as on humid
forest floors. Because of their tiny size,
pseudoscorpions have limited ability to
disperse on their own. Through phoresy, non-
parasitic hitchhiking, the pseudoscorpion

attaches itself onto arthropods, mammals, or

B2 HH - 20194E10H 141
Accepted: October 14,2019

birds to disperse to a new habitat. Legg
(1975) mentioned that phoresy is the reason
why members of the Chernetidae and
Cheliferidae families have such a worldwide
distribution.

The phoretic relationship between
pseudoscorpions is common within a wide
range of arthropods; at least three families of

arachnids and 44 families of insects are
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included. How the phoretic behavior
originated is still unknown (Poinar ez al.
1998). Weygoldt (1969) had suggested that
the phoretic relationship between Coleoptera
and pseudoscorpions is stable. Also,
members of Chernetidae family can be found
under the elytra of Coleoptera. The species
of Chernetidae not only uses the Coleoptera

for transportation, but also prey upon

Fig. 1. The elytra of Batocera davidi from

Fushan, Yilan County, was
uncovered with four male and 18
female Lophochernes bicarinatus

individuals on its abdomen.

Fig. 2. Lophochernes bicarinatus (Simon

1878) was found in the gap of the
bark in Beitou, Taipei.

Photographed by Hsi-Hsuan Liu.

parasitic or phoretic mites that live on the
Coleoptera.

However, evidence from Asia is scarce.
The phoretic relationship of Coleoptera
between Lissochelifer superbus and
Batocera celebiana was the only confirmed
record in Asia (Beier 1948; Poinar et al.
1998). Recently, we have found in Taiwan up
to 22 pseudoscorpions on one single B.
davidis (Fig. 1), a common longicorn beetle
in South Asia, including China, Vietnam,
Laos, and was introduced into Hawaii (Saha
et al. 2013). The pseudoscorpions under the
elytra of B. davidis were identified as
Lophochernes bicarinatus (Simon 1878). L.
bicarinatus can be found in Japan and
Taiwan (Ellingsen 1912), particularly in the
gaps of bark (Fig. 2) or in houschold items.
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Fig.3. Lophochernes bicarinatus, male.

Furthermore, they are likely to consume
some small arthropods like mites and
booklice in their habitats (Morikawa 1960).
This is the first recorded discovery of the
phoretic association between L. bicarinatus
and B. davidis in the world.

The phoresy of L. bicarinatus on B.
davidis was observed on four dried
specimens and one living specimen, which
were collected by a light trap. One dried
specimen was collected by S. P. Wu on 3 June
1995 in Shang-Baling ( -EE[%), Taoyuan
County, with two male and six female L.
bicarinatus individuals; one was collected

by S.P. Wuon 17 May 1996 in Fushan (f&LL),

First record of a phoretic relationship

Fig.4. Lophochernes bicarinatus, female.

Yilan County, with four male and 18 female
L. bicarinatus individuals; two were
collected by S. P. Wu on 29 May 1998 and 3
June 1998 in Taman (3£ <), Taoyuan County,
with 21 female and one male L. bicarinatus
individuals. One living specimen was
collected by B. X. Guo on 10 May 2018 on
Li-Jia forest road (Fl|5#f7&), Taitung
County, with three male and two female L.
bicarinatus individuals.

Salient measurements (length and

width in mm) and observations of the male
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(Fig. 3) L. bicarinatus individual included
the following details: body length: 2.24 and
carapace: 0.72/0.65. For the male's
pedipalps, the following measurements were
noted: femur: 0.73/0.21; patella: 0.75/0.26;
chela (with pedicel): 1.13/0.40; chela
(without pedicel): 1.01; hand: 0.55/0.40; and
movable finger: 0.50. For the female (Fig. 4)
L. bicarinatus individual, we noted the
following (using the same units of
measurement as for the male): body length:
2.72 and carapace: 0.80/0.76; the female's
pedipalps had the following measurements:
femur: 0.69/0.21; patella: 0.76/0.25; chela
(with pedicel): 1.26/0.40; chela (without
pedicel): 1.13; hand (without pedicel):
0.57/0.40; and movable finger: 0.53. All the
specimens are deposited in the
Arachnological Collection of the
Department of Life Science, National Taiwan

Normal University, Taipei, Taiwan.
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